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ETTERER-SIWE disease is cate- 

gorized as a nonlipoid reticulo- 
endotheliosis, in contradistinetion to 
Schiiller-Christian disease, which is 
classified as a general xanthomatosis. 
The etiology of the disease is unknown. 

During the past thirty months we 
have studied identical male twins who 
simultaneously developed Letterer- 
Siwe disease at the age of 9 months. 
It was noted that a short course of 
aureomycin in one of the children was 
associated with decrease in size of 
some bone lesions, fall in temperature, 
and general clinical improvement, 
while at the same time roentgen ther- 
apy to an isolated skull lesion in the 
other twin was without favorable gen- 
eral effect. An unusual opportunity 
oceurred for careful studies with anti- 
biotic therapy, using one of the twins 
alternately as a control. 
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The cases are reported at this time 
in order that further information re- 
garding similar therapy in additional 
patients with this rare disease may be- 


come available from other elinies. 


CASE REPORTS 


Identical male twins, Peter and 
Paul, aged 9 months, were referred* 
to the Laboratory of Experimental On- 
cology on Jan. 7, 1949, with the chief 
complaint of swollen cervical lymph 
nodes of three months’ duration. The 
illness began in both children within 
a few hours of each other. 

History of Present Illness.—Paul: 
On Oct. 7, 1948, the child developed 
symptoms of a mild upper respiratory 
infection. Three days later he sud- 
denly developed generalized facial 
swelling which lasted for a few hours, 
subsided, reappeared next day, and 
then disappeared. A _ skin eruption, 
consisting of large, red, slightly eleva- 
ted irregular patches on the trunk and 
face, appeared at the same time and 
disappeared within three days. The 
throat was noted to be acutely in- 
flamed. An irregular, persistent fever 
of 38° to 39° C. appeared shortly after 
the onset of the illness. 

*We are indebted to Drs. Edward B. Shaw, 
Hilda E. Thelander, and Rena Piper for re- 
ferring the twins. 
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As the facial swelling subsided, 
swellings were noted in the preauric- 
ular region. One week later, there 
was also enlargement of the postauric- 
ular and cervical lymph nodes. Axil- 
lary and inguinal adenopathy appeared 
some two months later, and all nodes 
gradually inereased in size. Pallor 
and anemia, and failure to gain in 
weight became manifested within a 
The boy weighed 
1948, and 


month after onset. 
7.9 kilograms on Sept. 27, 
8.0 kilograms on Dee. 6, 1948. 

Peter: The history was practically 
identical with that of his twin. After 
a mild upper respiratory inflammation 
of two or three days’ duration, he de- 
veloped mild but definite swelling of 
the face. There was no accompany- 
ing rash and the swelling disappeared 
within a few hours. The preauricular 
nodes became swollen, but were less 
marked than in Paul. The postauric- 
ular and ecervieal nodes enlarged dur- 
ing the following week. Enlarged axil- 
lary nodes were noted two months 
later, but no inguinal swellings ap- 
peared. There was the same irregular 
fever, with elevations of temperature 
of 38° to 39° C. Pallor was less marked 
than in his twin, and he continued to 
gain weight, from 8.1 kilograms on 
Sept. 27 to 8.6 kilograms on Dee. 27, 
1948. 

Initially, the preauricular swellings 
in the children led to a tentative diag- 
nosis of mumps. Further studies re- 
vealed a definite hypochromic, normo- 
eytie anemia, and bone marrow aspira- 
tions showed an increased percentage 
of small lymphocytes in both children. 
A tentative diagnosis of lymphocytic 
leucemia was made. 

Treatment during the first three 
months of illness ineluded sulfonamides 
for four days at the time of onset and 
100,000 units of penicillin daily for 
two days. Oral penicillin was admin- 
istered for a few days later during the 
course of illness. Both children also 
received iron for two months and folie 
acid for one month before entry, and 
were exposed to sun lamp therapy for 
one month. 
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Past History.—The twins were born 
on March 28, 1948. The prenatal 
course and delivery were normal. 
Their weights at birth were 2.9 kilo- 
grams for Paul and 3.1 kilograms for 
Peter. The obstetrician confirmed that 
there had been a single placenta and 
amniotic sac, and footprints showed 
practically identical mirror patterns. 
The twins were placed on formula 
feedings. Their weight and develop- 
ment were normal until the onset of 
the present illness. 

Both children had clubfeet, treated 
by application of casts during the first 
six weeks with good results. Peter's 
deformity was bilateral, whereas 
Paul’s was limited to the left side. 
Peter had a port-wine stain over the 
right side of the head and neck, which 
faded considerably during the follow- 
ing nine months. 

At 6 months of age, the twins were 
noted to have rasping respirations. 
Roentgenograms of the chest demon- 
strated widening of the mediastinal 
shadow, presumably due to enlarge- 
ment of the thymus. Both received 
radiation treatment with prompt dis- 
appearance of the symptoms. 

Both children had received immuni- 
zations against smallpox, pertussis, 
diphtheria, and tetanus. They had 
had no childhood infections. 

Family History—There was no 
family history of blood dyserasias, 
cardiac, pulmonary, or renal disease. 
There were no other siblings. 

Physical Examination.—Paul: Paul 
appeared to be the sicker of the twins. 
He was a well-nourished, well-devel- 
oped 9-month-old, white, red-haired 
boy. He was alert and responsive, 
sat up fairly well but did not stand. 

The temperature was 37.6° C., pulse 
150. Head circumference was 45 em., 
length 70 em., weight 8.0 kg. The skin 
was clear. 

There was marked generalized lymph 
node enlargement, particularly in the 
posterior occipital, anterior cervical, 
submental, post- and _ preauricular 
areas. The axillary and inguinal nodes 
were also enlarged. The nodes were 


resilient, not matted, nor tender (Fig. 
1A). 
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Fig. 1.—A, Paul, Jan. 11, 1949. Note generalized adenopathy and periorbital swelling. 
%, Peter, Jan. 11, 1949. Note generalized adenopathy and periorbital swelling. C, Paul and 
eter, June 5, 1951. Difference in height may be accountable on basis of collapsed ninth 
oracic vertebra in Peter (right). 
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HEMO- 
GLOBIN weBe 
PER x 10 LY MPHO- 
100 C.c, CMM, PMN CYTES 
DAT (GM, ) (NO.) (%) (%) 
10/48 5.8 12.1 70 30 
12/48 6.5 6.6 66 29 
1/49 8.2 8.9 74 26 
2/49 8.5 10.85 73 24 
3/49 8.2 7.55 72 25 
1/49 8.6 6.1 75 25 
5/49 9.8 7.15 55 45 
6/49 10.1 7.9 42 5S 
9/49 10.1 8.6 52 4S 
11/49 10.4 5.7 62 38 
12/49 11.4 6.5 54 46 
1/50 11.5 S.4 53 17 
2/50 11.6 7.0 a) 64 
3/50 12.2 6.15 55 40) 
1/50 10.9 6.5 1 49 
5/50 12.5 6.58 ss) 38 
6/50 14 9.85 31 68 
7/50 14 8.4 8 37 
8/50 ll 7.0 4 28 
9/50 11.8 6.0 58 tT 
10/50 Ll.4 7.5 51 36 
11/50 12.7 9.6 52 37 
12/50 12.7 7.00 9 46 
1/51 13.4 7.55 37 62 
3/51 10.9 7.15 52 41 
1/51 11.9 11.1 52 31 
6/51 12.9 8.25 65 30 
7/51 8.5 45 1Y 
The eyes, ears, and mouth were 
normal except for the presence of 
small hemorrhages in both fundi. He 


had seven teeth, and one was erupting. 
The neck and chest were normal. The 
lungs and heart were normal except 
for a grade 2 systolic murmur at the 
base. 

The liver edge was not definite, but 
a sense of resistance was encountered 
3 em. below the costal margin. The 
spleen was palpable deep in the left 
upper quadrant; it was firm and mov- 


able. No other abdominal masses were 
detected. The genitalia were normal. 
The left foot was short, broad and 
thick. The reflexes were normal. 
Peter: The twin was a well-nour- 


ished, well-developed boy in no acute 


distress. The temperature was 37.7 
C., pulse 140. Head circumference 
was 45.5 em., length 70 em., weight 


8.7 kg. 
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OF PEDIATRICS 
TABLE I. HEMATOLOGICAL FIN 
PAUL 
BONE MARROW (200 CELL 
GRANULOCYTES 
EOSINO MYELO 
PHILS PMN | BANDS CYTES PME 
(%) (%) (%) %) (%) 
1 
20 8.5 23 9 
13 oD 16.5 3 
13 
10.5 7 8 3.5 
> 12 9 9 4 
6 
1 
l 4 2.5 4 
5 
l 16.5 1.5 5 1 
5 
+ 
l 16.5 9 18.5 oO 
l 14.5 8 12.5 4.5 
4 
There was a faint but extensive port 
wine stain on the right side of the 


head, neck, and faee. Otherwise the 
skin was clear. 

There was extensive, marked en 
largement of lymph nodes, particularl) 
in the cervical and preauricular areas 
(Fig. 1B). 

The eves, ears, nose, and mouth were 
normal. No hemorrhages were seen 
in the fundi. There were eight teeth 
The neck and chest were normal. The 
lungs and heart were normal; no 
cardiac murmurs were heard. 

The liver was enlarged to 3 em. be- 
low the costal margin, with a smooth, 
sharp edge. The tip of the spleen was 
felt in the anterior axillary line, and 
was firm, smooth, and movable. No 
other masses were detected. The geni- 
talia were normal, the extremities were 
normal and the reflexes were physio- 
logical, 
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rwins WITH RETICULOENDOTHELIOSIS 


PETER 


PERIPHERAL BLOOD 


WBC 
x 103/ LYMPHO-| EOSINO- 
CMM. |PMN| CYTES PHILS |PMN/BANDS| 
(NO.) |\(%)) (%) (%) (|\(%)| (%) 
12.3 63 37 
7.2 59 40 1 
8.2 67 33 3 10.5 
7.85 72 28 3 16 13.5 
6.45 73 27 12 
8.15 61 39 
3.6 51 49 
5.9 54 46 
7.5 55 45 18 4.5 
8.85 77 23 
5.75 56 44 13.5 6.5 
8.4 33 67 
8.85 53 47 
7.9 60 31 16 5 
7.2 57 34 6 18 1] 
7.0 40 46 2 
7.4 36 64 28 7 
6.5 56 3 6 
6.8 69 24 3 
6.8 53 41 1 16.5 1.5 
7.5 49 45 l 
5.9 69 29 1 
5.5 59 29 7 
4.5 38 59 2 14 6.0 
8.95 61 36 
6.3 72 23 5 
7.6 2 55 l 17.5 8.5 
9.8 8 34 4 


Laboratory Findings.—The urine of 
hoth children showed no abnormalities. 
The peripheral blood confirmed the 
presence of an anemia, which was hypo- 
chromic, normocytie in type. The 
hemoglobin determination on Paul was 
8.2 and on Peter, 8.8 Gm. per 100 e.c. 
The white blood count was 8,900 and 
8,800, respectively, with 26 and 33 per 
cent of mature lymphocytes. The bone 
marrow aspirations showed the pres- 
ence of 40 and 32 per cent lympho- 
cytes, respectively, in an otherwise nor- 
mal marrow; the lymphocytes were 
small and not suggestive of a leucemic 
process (Table I). 

Biochemical determinations of the 
blood ineluded nonprotein nitrogen, 
total protein, thymol turbidity, phos- 


phorus, ealeium, free and total cho- 
lesterol, and amylase. All were within 
normal ranges. Oral and intravenous 


glucose tolerance curves were hypogly- 
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BONE MARROW (200 CELLS) 
GRANULOCYTES _ 
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MYELO- LYMPHO- 
CYTES PME CYTES 
(%) (%)| (%) THERAPY 
Paul: 
1/7/49 to 2/8/49 
on = » Penicillin 6,400,000 
29.0 4 45 
95 2 5 
19.5 od Paul: 
3/7/49 to 3/17/49 
Aureomycin 10 Gm, 
2% >= 9 
= sa 19.9 Paul: 
4.5 4 -_— 10/6/49 to 11/16/49 
— 4-9 Penicillin 8,000,000 
Aureomyein 30 Gm. 
- seins ian Chloromycetin 30 Gm, 
15 } 56.5 . 
5 58 
, , Peter: 
9 . ee 12/22/49 to 2/2/50 
i or Penicillin 8,000,000 
Aureomycin 30 Gm. 
s — Chloromycetin 30 Gm. 
ov 0.0 4o0 . 
Peter: 
3/24/50 to 6/22/50 
- enicillin 33,000,000 
1 ° 66 I enicillin 000, 
Aureomyein 54 Gm. 
Chloromycetin 75 Gm. 
12 - 58 Dihydrostreptomycin 37 


Gm, 


cemic in type in both children (Fig. 
2). 

Laboratory tests for infectious 
agents included tuberculin skin test 
and agglutinations for heterophile anti- 
body, Brucella, antistreptolysin, psit- 
tacosis, lymphopathia venereum, and 
@ fever; all were negative. Serologic 
tests of the blood were negative for 
syphilis. 

Roentgenograms of the skeletal sys- 
tem showed multiple punched-out 
areas, particularly in the skull, the 
femurs, pelvis, and ribs (Figs. 3A, 4A, 
5A for Paul, and 6A, 7A, 8A for 
Peter). 

A lymph node was removed from 
each of the twins, and a biopsy per- 
formed on one of the skull lesions. 
The nodes showed marked distortion 
of the normal follicle pattern and re- 
placement by masses of reticuloendo- 
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thelial cells. There were also large 
numbers of eosinophils and occasional 
giant cells. The _ reticuloendothelial 
cells had a stellate shape with baso- 
philie cytoplasm and large irregular 
nuclei. The giant cells had numerous 
small! nuclei and sparse basophilic cyto- 
plasm (Fig. 9). Sections from the 
skull lesion revealed a similar picture 


with considerable necrosis and many 
polymorphonuclear cells. 

The diagnosis on both twins was 
reticuloendotheliosis, consistent with 


Letterer-Siwe’s disease. 
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6.4 million units. In February, 1949, 
twenty days after completion of peni- 
cillin, the lesions in the femora and 
skull appeared to progress roentgeno- 
logically. Between March 7 and 17, he 
was given daily oral doses of 1 Gm. 
of aureomyecin, for a total dose of 10 
Gm. 

By April, a month after the admin- 
istration of aureomycin, it was noticed 
that the osteolytie lesions of the femurs 
had become smaller and fewer in num- 
ber. There was an increase in the 
number and size of the skull lesions, 
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Fig. 2. 
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Glucose tolerance curves following 3 Gm. of glucose orally per kilogram body weight. 


Note apparent increased peaks during treatment with antibiotics. 


Treatment.—Since the history sug- 
gested an infectious component in the 
illness of the twins, and sinee Paul 
appeared to be the sicker of the two 
children, it was decided to treat Paul 
with antibiotics while maintaining 
Peter as an untreated control. 

Paul received 200,000 units of re- 
pository penicillin daily from Jan. 7 
to Feb. 8, 1949, for a total dose of 


but the edges of some of the lesions 
were slightly obscure as compared with 
earlier films (Fig. 3B). 

In June, 1949, the skull lesions be- 
came definitely smaller and fewer in 
number (Fig. 3C). The appearance 


of the femurs by September was strik- 
ingly improved (Fig. 5B). 

During this time the clinical im- 
provement in Paul was rather definite, 
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Ithough temporary, lasting about two 
months. The lymph nodes were defi- 
nitely reduced in size, and the spleen 
became impalpable. He was more 
alert, and gained weight. <A glucose 
tolerance curve performed on June 22 
showed a more normal rise than was 
originally evident (Fig. 2). 


C 


Fig. 3.—Roentgenograms of the 
radiolucent areas of bone destruction 
parietal area. No periosteal reaction is seen. 
ize of lesions; the edges of some 
first ten-day course of aureomycin. 


seen. 
to the skull. 
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skull on 
scattered throughout the skull, 
B, April 27, 1949. 
lesions are 
Cc, June 30, 1949. 
lays following first course of aureomycin. D, June 5, 1951. 
The frontal irregularity in the thickness of the bones produces a beaten-silver appearance 
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The observed response encouraged 
another course of more intensive ther- 
apy for Paul. Between Oct. 6 and 
Nov. 16, 1949, he received aureomycin 
and Chloromyeetin, 1 Gm. each, orally, 
for thirty days, for a total dose of 30 
Gm. of each antibiotic. To this was 
added 400,000 units of repository peni- 


B. 





D. 


1949. 


Paul. A, Feb. 28, Multiple, irregular 
most prominent in the 
Increase in the number and 
sharply demarcated. Forty days after 
Definite regression of lesions. About 100 
No sharply defined lesions are 


less 
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cillin given every other day for total 
of eight million units. 


By December, 1949, the improve- 
ment in the radiographic lesions in 
Paul was striking. The clinical con- 


dition was also greatly improved, with 


the lymph nodes being small and 
shotty. The hemoglobin increased 
from approximately 10 Gm. to 11.4 


(im. The glucose tolerance curve be- 
came more normal. 

Between January and December, 
1949, Peter received no treatment with 
antibiotics. He received x-ray treat- 
ment to the skull lesions in May, 1949, 
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spleen remained palpable. The hemo- 
globin did not rise above 10.6 Gm., 
and the glucose tolerance curve re- 
mained hypoglycemia. 

The definite response in Paul, and 
the serious progression of the disease 
in Peter required reconsideration of 
the original therapeutic plan. It was 
decided to treat Peter and to stop 
further therapy in Paul. 

Peter was, therefore, treated on an 
out-patient basis between Dee, 22, 1949, 
and Feb. 2, 1950, with penicillin, aureo- 
mycin, and Chloromycetin. The total 
dosage of penicillin during this period 
was eight million units, but only 30 





1 B. 

Fig. 4 Roentgenograms of the chest on Paul. A, March 29, 1949. No evidence of 
parenchymal pulmonary lesions. The ribs and scapulae show abnormality in bone structure. 
B, June 5, 1951 Widening of superior mediastinum, constant since first noted in January, 
1950 The bony structure has been within normal limits since November, 1949. 


six treatments using 100 Kv apparatus. 
A tissue dose of 560 r was given 
through a 7 x 7 em, ports to left and 
right preauricular areas during six 
days. <A tissue dose of 770 r was 
delivered through a 7 x 7 em. ports to 
each of right and left frontal areas 
during sixteen days. The osteolytie 
lesions in the femurs, ribs, humerus, 
and seapula showed definite progres- 
sion in size and in number, although 
the skull lesions showed a definite ef- 
fect (Fig. 6C). Clinically he began 
to fail. The lymph nodes remained 
of approximately the same size and the 


Gm. each of aureomycin and Chloro- 
mycetin were tolerated by the child. 

By March, 1950, there was definite 
evidence of disappearance and im- 
provement in the bone lesions in Peter. 
The hemoglobin level, however, was 
approximately 9 Gm. Paul’s roent- 
gengrams at this time also showed con- 
tinued improvement. 

The bone marrow in both children 
continued to show over 50 per cent 
lymphocytes. The glucose tolerance 
tests were still abnormal in that there 
was only a brief rise of the blood glu- 
cose at thirty minutes with a rapid 











RB. C. 

17, 1949. The pelvis and the 
femurs show multiple rarefied areas, particularly above the acetabula and throughout the 
femurs. These lesions became more extensive in February. B, Sept. 13, 1949. Marked clearing 
of lesions except for an area of decreased density at tne junction of the middle and lower 
right femur and possibly in medullary cavity in left femoral shaft. Also note lesions in tibia. 
Six months followine first course of aureomycin. Improvement was first noted during April, 
1949. OC, June 5, 1951. The femurs, pelvis, and tibia are roentgenologically within normal 
limits. Growth, development, and trabecular pattern are normal, 


Fig. 5.—Roentgenograms of the pelvis on Paul. 4, Jan. 




















Fig. 6 ‘ntgenograms on skull of Peter. A, Jan. 17, 1949. Large number of radio- 
lucent, punched-out lesion particularly in the frontal region, and one large occipital lesion. 
B, April 27, 1949 Progression of lesions in size and in number. C, Dec. 5, 1949. Marked 
regression of some lesions in 1e previous sites, but a number of new lesions have appeare 
in the parietal and frontal regions. y therapy to the frontal area of the skull was de- 
livered in May, 1949, for a total tissue dose of 770 r. D, Feb. 18, 1950. Decrease in number 
and size of lesions with marked bone reaction at the edges of the lesions. Two weeks after 
completion of first course of therapy with aureomycin, Chloromycetin, and penicillin. 2, June 
27, 1950. Progressive regression in the ; > eek after completion of second three- 
month course of antiobiotic therapy ed . 951. No evidence of localized lesiens remains. 
The calvarium shows variation i 
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fall to the low base line. Previously, 
Paul’s glucose tolerance test had been 
closer to normal (Fig. 2). 

Since Peter’s improvement had been 
less than anticipated and administra- 
tion of the medications at home had 
been unsatisfactory, he was hospital- 
ized on March 24, 1950. On this 
admission, Peter was somewhat rest- 
less, irritable, and had little or no ap- 
petite. Physical examination was not 
remarkably different from that on the 
initial admission. Collapse of the 
ninth thoracic vertebra was observed 
roentgenographically, but no kyphosis 
was evident on examination, and he 
stood and walked normally. 


Fig. 7.—Roentgenograms of chest on Peter. 
mediastinum, without parenchymal abnormality. 
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prothrombin levels and bleeding times 
were unaltered during the period in 
which the stools were free of the nor- 
mal bacterial flora. 

Peter tolerated the medications ex- 
cept for aureomycin, which had to be 
reduced from 1.0 to 0.5 Gm. per day 
because of nausea and emesis. He had 
been receiving the medications for ap- 
proximately one month when jerky, ir- 
regular motions of the upper extremi- 
ties were noted in the early mornings. 
No neurological changes were found, 
and the condition did not improve 
when the dihydrostreptomyein was 
stopped for a short period. A fasting 
glucose level at this time was 35 mg. 





B. 


A, Sept. 13, 1949. Widening of the superior 
The ribs have abnormal pattern and appear 


to be widened. These abnormalities were observed originally in January, 1949. B, June 6, 
1951. Some decrease in the mediastinal shadow. The ribs and other bony structures re- 


mained within normal limits, since September, 


From March 24 to June 22, 1950, 
Peter received the following antibiot- 
ies: dihydrostreptomycin, 37 Gm. in 
seventy-five days and repository peni- 
cillin, 33 million units in eighty-two 
days, administered intramuscularly; 
aureomycin, 54 Gm. in eighty-six days 
and Chloromyeetin, 75 Gm. in eighty- 
seven days, orally. 

Stool cultures on Peter during this 
therapy revealed numerous Pseudo- 
monas aeruginosa colonies* and an oc- 
‘vasional colony of enterococcus vir- 
idans. No other bacteria grew. The 





1950. 


per cent, and when early morning 
feedings were instituted, the peculiar 
motions disappeared and did not recur 
when dihydrostreptomycin was re- 
sumed. 

Subsequent Course.—The twins have 
been observed and studied at regular 
intervals up to September, 1951. The 
clinical appearance of the twins was 
essentially identical at that time. 

The general course of the disease in 
both children has been one of marked 
progressive improvement, although a 
few new lesions were observed to ap- 
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B. D. 


Fig. 8 Roentgenograms of pelvis and femurs, Peter. A, Feb. 20, 1949. Extensive rare- 


fied areas in the pelvis and femurs. B, Sept. 26, 1950. Definite increase in density of the 


pelvic and femoral bones. There is a new lesion in the distal end of the right femur, first 
seen in May, 1949. Three months following completion of antibiotic therapy. C, June 6, 1951. 
The bone above the left acetabulum still shows evidence of rarefaction, but is less evident 
than before. D, June 6, 1951. The femurs are within normal limits, since completion of first 
course of antibiotics in February, 1959. 
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pear, particularly in the skull. Objee- 
tive evidence of improvement consisted 
of marked decrease in hepatospleno- 
megaly, disappearance of lymphaden- 
opathy, rise in hemoglobin and erythro- 
cytes, and roentgenographie evidence 
of recalcification, decrease in number 
and disappearance of many of the 
osteolytie lesions of the skeleton. Paul 





Fig. 9. 1, Paul, March 2, 1949. 


structure. (Hematoxylin and eosin, 100.) 
giant cells. (Hematoxylin and eosin, x 460.) 
(Hematoxylin and eosin, «100.) 
Hematoxylin and eosin, 460.) 


has maintained this improvement for 
twenty-three months since his last 
therapy in November, 1949. Peter is 
now fifteen months post-treatment and 
also remains apparently well (Fig. 
1C). 


NONLIPOID RETICULOENDOTHELIOSIS IN 


Note reticular hyperplasia with preservation of follicular 
B, Higher magnification, showing histiocytes and 
, Peter, Feb. 9, 1949. 
D, Higher magnification showing histiocytes and giant cells. 
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The intravenous glucose tolerance 
curves after the antibiotic therapy in 
both children showed changes toward 
normal as compared with the original 
hypoglycemic response (Fig. 2). 
Lymph node biopsies from the small 
nodes available after therapy showed 
few reticulum cells with marked fibro- 
sis and scarring as compared with the 


dD. 


Showing same structure. 


original biopsies taken before anti- 
bioties were started. 

Laboratory determinations up to 
June, 1951, revealed the urine to be 


normal. The nonprotein nitrogen, 
total protein, thymol turbidity, phos- 
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phorus, calcium, and free cholesterol 
of the blood were all within normal 
limits. 

The weight curves showed aeccelera- 
tion of gain following the administra- 
tion of the antibioties (Fig. 10). The 
bone marrow and peripheral blood 
counts have shown a persistent lympho- 
cytosis (Table i}. The bone marrow 
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aspiration in June, 1951, revealed some 
large clasmatocyte-like cells with a 
foamy eytoplasm. 


DISCUSSION 


The occurrence of nonlipoid reticulo- 
endotheliosis in identical twins has not 


been reported. A description of this 


RELATIONSHIP of ty TWINS 


RECTICULOENDOTHELIOS 


Wr 


16 








WLIGAT /M ALLOGRAMMS 











Relationship of weight of twins 





with 


with 
to THERAPY 


reticuloendotheliosis to antibiotic therapy. 
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lisease in one of nonidentieal twins 
as appeared; the remaining twin 


showed no evidence of disease.* 

The practically simultaneous devel- 
opment both 
is well documented by the parents, 


of the disease in twins 
and by pediatricians to whom they 
promptly took the children. The ap- 
pearance of the condition in both chil- 
dren under these circumstances might 
be considered to be suggestive of an 
infectious Siwe? believed 
this illness to be nonhereditary and 
nonfamilial and in the thirty-two cases 
reported since Letterer’s original ac- 
curate description of this state in 
1924,° this is the first reported instance 
of such a familial occurrence. 


etiology. 


The favorable response of this dis- 
ease to combined antibiotic therapy 
may have been due to an effect upon 
some infectious agent. It is possible, 
however, that some change in metab- 
olism due to the absence of normal 
flora in the stool* may have contributed 
to the observed improvement. Despite 
the encouraging improvement of both 
children following antibiotie therapy, 
the roentgenographie findings afford 
that the 
process or its sequelae remain. 
also be emphasized that the duration 
of this disease is known to be variable 


disease 
It must 


objective evidence 


with a course lasting weeks or months. 
The survival of other patients reported 
has not exceeded two years, however. 

Aronson® the 
favorable response of an 18-month-old 
child Letterer-Siwe’s dis- 
ease, streptomycin therapy 

The diagnosis 
on the spleen removed 


recently reported 
diagnosed 
following 
for five 
based primarily 


weeks. was 


surgically to ameliorate a hemolytic 
anemia allegedly due to hypersplenism. 
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Pathological examination of the spleen 
originally suggested sarcoidosis. While 
streptomycin was included as one of 
the 
these two cases, it should be noted that 
the 
Paul oceurred following penicillin and 


four antibiotics administered in 


original improvement noted in 
aureomycin before any streptomycin 
had been given. Penicillin alone had 
failed to produce any improvement. 

It is also entirely possible that only 
those patients associated with an acute 
infection at the onset may respond 
similarly to this therapy and those 
without etiologically significant 
infection may or may not to likewise. 


The infrequency of this disease pre- 


any 


cludes any single group of investiga- 
tors accumulating a conclusive series 
under such therapy and control to 
establish the true value of such anti- 
biotic therapy. This preliminary note 
is reported, therefore, in the hope that 
other eases will receive similar therapy 
and observations to permit thorough 
evaluation of therapy. The 
future course of these twins will be 
reported at a 


such 


observed closely and 
later date. 
CONCLUSIONS 
1. The occurrence of 


nonlipoid ( Let- 
terer-Siwe’s disease) in identical male 


simultaneous 
reticuloendotheliosis 


twins is reported. 

2. The treatment of child 
separately with a combination of aureo- 
streptomycin, 


each 


mycin, Chloromycetin, 
and penicillin and employing the other 
twin as a control afforded a unique 
opportunity to evaluate objectively the 
effectiveness of these antibiotic com- 
binations upon the disease. 
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8. In both twins, the administration 
of this combination of antibiotics was 


followed by 


ment, associated with disappearance of 


marked clinical improve 


hepatosplenomegaly, lymphadenopathy, 


regression of anemia and roentgeno- 
graphic evidence of healing and dis- 
appearance of osteolytie lesions. 

4. Although 
pear fifteen 


months after antibiotie therapy, evi- 


both children now ap- 


well, and twenty-three 
dence of residual disease and sequelae 
remain and the preliminary character 
of this report is emphasized. 
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OF 
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FLUSH METHOD FOR BLOOD PRESSURE DETERMINATIONS IN 


NEWBORN INFANTS 


Davip GoLDRING, M.D., AND HuLpA WOHLTMANN, M.D. 
Sr. Lous, Mo. 


HE inherent difficulties in the 

auscultatory method for obtaining 
hlood pressures in infants are quite 
obvious; in facet, the difficulty of keep- 
ing the baby quiet, hearing the pulse 
heat, finding the correct sized euff, and 
the time consumed in using this method 
examination of 


for routine physical 


the make this conven- 
The 
blood pressure studies in newborn in- 
Woodbury, 


Hamilton' by optical registration using 


normal infant 


tional method most impractical. 
and 


fants by Robinow, 


au hypodermic manometer are quite 
complete and adequate, but the elab- 
orate technique involved would limit 
its routine clinical use. There is, how- 
ever, a necessity for the accurate de- 
termination of blood pressures in in- 
fants suspected of havine coarctation 
of the aorta, congenital anomalies of 
the kidney, metabolic disturbances, 
such as potassium deficiency and hypo- 
elyeemia, and in babies born of toxemie 
and diabetic mothers. It was this need 
for a simple but moderately accurate 
method for blood pressure determina- 
tions in newborn and older infants 
that prompted the application of the 
digital blood 
described by Weaver and Bohr.’ 

The 2.5 cuff 
newborn infants as advised by Wo0od- 
The 


cuff is placed around the ankle or wrist 


method of pressure as 


em. was selected for 


bury, Robinow, and Hamilton.' 


From the Department of Pediatrics, Wash- 
ngton University School of Medicine, and the 
St. Louis Children’s 


Hospital. 





in the usual manner and a piece of 
rubber sheeting or old rubber glove is 
wrapped snugly around the foot or 
the 
blood is pressed from the extremity. 


hand, starting distally, so that 


The cuff is then inflated to a pressure 
slightly above the suspected systolic 
pressure, the rubber bandage is then 
removed from the blanched extremity, 
and the pressure is slowly reduced in 
the euff. 
pressure is the reading at which blood 


The approximate systolic 
re-enters the foot or hand, causing a 
sudden flush (Fig. 1). 

There are a number of details in the 
method which should be 
that optimum 
tained. Care should be taken to keep 
the baby quiet and a feeding of water 


stressed so 


readings may be ob- 


or the use of a pacifier seems most 
effective. Good lighting is impera- 
tive. The use of a cuff of proper width 
has been stressed, and the pressure in 
the cuff should be released not faster 
than 6 to 7 This 
rate was determined as optimal by 
blood 


each of 


mm, per second. 


comparing the results of ten 


pressure determinations in 
four extremities in twelve newborn in- 
The the cuff was 
released slowly five times and rapidly 


fants. pressure in 


five times. It ean be seen from Table 
I that fairly consistent 
obtained when the 
leased not faster than 6 to 7 mm. per 


results were 
pressure was re- 
second. Readings varied widely when 
the pressure in the cuff was released 
rapidly. 
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Sinee infants could not be used for 
the comparison of this flush method 
with the auscultation 


and palpation, older, more cooperative 


techniques of 


children were selected. Comparison of 


the three methods was made on seven 


children with normal blood pressures 
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auscultation and palpation. Similar 
results are recorded in Table III in 


children with hypertension. 

In Table IV are the pressures of 
children with coarctation of the aorta 
(diagnosis verified by surgery). In 
two of these subjects it was possible to 





I. Cuff applied above 
wrist 





3. Cuff inflated above 
systolic pressure and 
rubber wrapping then 
removed leaving blanch- 
ed extremity. 








2. Rubber sheeting or 
rubber glove wrapped 
tightly around extrem 
ity blanching it. 





4. Cuff slowly deflated 
(approx.6-7 mm/sec jand 
pressure at which flush 
first appears is approx. 
systolic pressure. 








(Table IL), three with hypertension 
(Table II] 
tion of the aorta (Table IV). 

In Table II the bracketed readings 
were taken by two different observers. 


). and three with coarcta- 


From the results, it can be seen that 
pressures obtained by the flush method 


somewhat lower than those by 


are 


obtain pressure in the lower extremi- 
ties by the flush method but not by 
auscultation. The third subject was 
only nine days old and pressures, even 
in the upper extremities, could be ob- 
tained only by the flush method, which 
also was satisfactory for determination 
blood 


of lower extremity pressures. 
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RATE OF 


RELEASE OF 


| PRESSURE 


} IN CUFF 


MM. PER 
SECOND 


TABLE I. BLoop PRESSURE IN NEWBORN INFANTS BY FLUSH TECHNIQUE 
ARM LEG 
LEFT RIGHT LEFT RIGHT 
SUBJECT B.P. RATE OF B.P. RATE OF B.P. RATE OF B.P. 
RELEASE OF 7 RELEASE OF | RELEASE OF 
i PRESSURE PRESSURE PRESSURE 
IN CUFF IN CUFF IN CUFF 
MM. PER MM. PER MM. PER 
SECOND SECOND SECOND 
Baby N. 82 4 86 4 70 5 78 
S4 4 88 4 78 3 76 
O4 2 90 4 78 3 80 
96 2 92 3 80 4 82 
88 7 92 3 78 5 74 
Baby L. 62 3 56 8 50 6 50 
60 3 66 7 52 6 58 
54 6 68 9 48 5 58 
64 6 64 5 16 5 62 
62 4 66 7 52 6 58 
Baby P. 80 3 82 8 70 6 80 
SS 5 S6 6 SZ 4 78 
78 5 S4 8 92 3 88 
S6 5 86 6 96 4 100 
82 5 92 5 90 6 100 


SUBJECT 
C.O’N., WF 


) vr. 


R. B., WM 
7 yr. 


tyr 

Fe Ruy Wo 
vr 

B.W., WE 
YY, yr. 


D. H., WM 
1% yr. 








AUSCULTATION 


110) 
110§ 
108) 
106§ 


116) 
1144 
118) 
1204 
108) 
1084 


109) 
1094 
S4 
86 
84 
S3 
108 
116 
113 
112 


110) 
1064 
102) 
1024 


108) 
1104 


116) 
1124 


NORMAL 


PALPATI 
120) 
100} 
100] 
120) 
100} 


BLOOD PRESSURES 


ON 


100} 


120] 
96] 
118) 
1164 
114) 
1164 
1084 
LOS { 


109) 
LOO § 
S0 
SO 
o0 
88 


FLUSH 
112) 
1184 
106) 
100{ 


100) 
104 { 
86) 
90} 
96} 
96) 
95 § 
108) 
108¢ 


aan 


TABLE II. COMPARISON OF READINGS BY AUSCULTATION, PALPATION, AND FLUSH METH ws IN 
OLDER CHILDREN WITH 
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TABLE IIT. COMPARISON oF AUSCULTATION, PALPATION, AND FLUSH READINGS IN OLDER 
CHILDREN WITH HYPERTENSION 
SUBJECT AUSCULTBATION PALPATION FLUSH 

L. H., WF Rt. Arm 250/200 236 260 
ti yr. 245 / 190 240 240 
235/180 238 262 
235/ 180 255 261 
240/190 250 251 
242/198 
Rt. Leg 280/200 Ps0 260 
280/220 290 280 
285/200 285 280 
285/225 290 265 
290/200 285 285 
Ss. K., WM Lt. Arm 135/90 130 127 
vr 132/90 130 120 
132/89 130 120 
130/88 130 118 
129/88 128 116 
Lt. Leg 140/100 120 
140/100 120 
134/98 Unable to palpate 128 
141/100 125 
141/98 130 
1. H., WM Arm 136) 132) 28) 
VI 1364 1404 34f 
144) 130) 130) 
144 130§ 140{ 
TABLE IV. BLoop PRESSURES IN CHILDREN WITH COARCTATION 
SUBJECT RIGHT ARM LEFT ARM RIGHT LEG | LEFT LEG 
Pa WE Aus. 140/110 95/? Unable to obtain 
1% yr. Flush. 165 115 80 90 
7. ou GE Aus. 160 160, 165 Unable to obtain 
2% yr. Flush. 140, 142 145, 150 72, 72 72, 72, 5 
R. D., WM Flush. tid 68 28 36 
9% days 
The diagnosis in this infant was veri- margin. Blood pressures by the flush 
fied by neeropsy. A brief summary method were 68 mm. Hg in the left 
of this third ease follows: arm, 36 mm. in the left leg, 64 mm. 


R. D., a 9-day-old white male, was right leg. 


in the right arm, and 28 mm. 


in the 


admitted because of acute respiratory 
distress and cyanosis of eighteen hours’ 
duration. The parents had noticed 
that the baby’s respirations were short 
and rapid. He appeared acutely ill 
with marked eyanosis of the lips and 


Approximately thirteen hours after 
—_—— respirations suddenly be- 
‘ame more rapid and the liver de- 
scended three fingerbreadths below the 
right costal margin. Repeat fluoros- 
copy showed the heart enlarged to the 


nail beds. The heart rate was regu- left with a straightened left border. 
lar and no murmurs were heard. The baby was rapidly digitalized, but 
Neither femoral pulse could be pal- the course continued to be downhill, 
pated. Fluoroscopy revealed clear and the baby expired on the third hos 


lung fields and a globular-shaped heart 
with possible slight enlargement. The 
was palpable one and one-half 
below the right costal 


liver 
fingerbreadths 


pital day. 

From the results presented we feel 
that the flush method is a reasonably 
accurate and simple means of deter- 
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nining the approximate systolic pres- 
sure in normal newborn infants and in 
infants with the abnormalities cited 
previously. Since newborn § infants 
have a higher hemoglobin content, the 
end point or the appearance of the flush 
is distinet and compares favorably 
with established blood pressure find- 
ings as reported by Woodbury, 
Robinow, and Hamilton.' It would 
he of interest to be able to establish 
criteria for diagnosis of coarctation of 
the aorta in newborn infants, but at 
present we have insufficient data to set 
forth a reliable gradient between the 
pressure of the upper and lower ex- 
tremities. From the few studies we 
have made it would seem that a gra- 
dient greater than 20 mm. Hg between 
the upper and lower extremities may 
be enough to warrant a diagnosis of 
coarctation in a suspected case. 


SUMMARY 


A visual method of determination 
of blood pressures in newborn infants 
is presented. The cuff is placed around 











the ankle or wrist in the usual man- 
ner and a piece of rubber sheeting or 
old rubber glove is wrapped snugly 
around the foot or hand, so that the 
blood is pressed from the extremity. 
The cuff is then inflated to a pressure 
slightly above the suspected systolic 
pressure, the rubber bandage is then 
removed and the pressure is slowly re- 
leased from the cuff. The approxi- 
mate systolic pressure is the reading at 
which blood suddenly re-enters the foot 
or hand, eausing a flush. 


We wish to thank Dr, A. F. Hartmann and 
Dr. J. V. Cooke for their valuable guidance 
and criticism during the preparation of this 
work. 

We wish to thank Dr. Bernard Schwartz- 
man for permission to use his case R. D. in 
this study (Table IV) .and to thank Dr. 
Herbert Mazur for permission to use his case 
L. H. (Table III). 

We wish to thank Dr. Arnold Schuman for 
the preparation of the diagram used in this 
report. 
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A CLINICAL REPORT 


ON AMEBIASIS IN 





INFANTS 


UNDER ONE YEAR OF AGE 
CHARLES GOLDENBERG, M.D., WinuiaAm H. SHLArEs, M.D., AND 
SipNeEY Mintzer, M.D. 


Cuicaco, IL. 


INTRODUCTION 
LTHOUGH amebiasis in adults is 
now recognized as a not unecom- 
mon disease in the United States, this 
infection in infants, particularly un- 
is thought to be 
states that the 
majority of amebie infections occur in 


der one vear of age, 
relatively rare. Craig 
patients over 20 vears of age, and that 
the paucity of cases in infants is due 
to insufficient exposure. In the United 
States, Craig' and Faust and Headlee? 
report an incidence of 0.8 to 0.9 per 
cent in infants under one year of age, 
while in Europe, Manson-Bahr* re- 
ports an incidence of 0.9 per cent in 


> 


of age. 


~ 


all children under 10 
In the and 
Knoll* recorded a percentage of 3.18 


Shrapnel and 


years 
Chieago area, Howell 
in infants and ehildren. 
in Panama, and De Silva® 
in India have quoted even higher fig- 


associates 


ures (Table I). 
The protean manifestations of ame- 


biasis in adults are well known." ** 
However, the elinical picture of this 
in infants is relatively un- 


*” Our study of amebiasis 


disease 

known.* 
was prompted by the large number of 
‘problem’’ cases of gastrointestinal 
dysfunction in infants encountered at 
Cook 


In spite of the fact 


the Children’s Division of the 
County Hospital. 
that amebiasis is not always considered 
Division of the Cook 


Hektoen Institute 
Cook County 


From the Children’s 
County Hospital, and the 
for Medical Research of the 
Hospital 

tead in American Society of 


part before 


Tropical Medicine Meeting, November, 1950, 
\tlanta, Ga. 

Read before Chicago Pediatric Society 
Meeting, April, 1951, Chicago, IIL. 

Awarded the third annual Maurice Lamm 
Blatt prize. 


in the differential diagnosis during in- 
faney, our eases of gastrointestinal dis- 
turbances of unknown etiology were 
subjected to protozoologie studies, and 
many were found to harbor amebas. 
At the end of one year (July, 1949, to 
July, 1950), eighty infants with ame- 
biasis were found among 872 cases of 
diarrhea in infants and children, an 
incidence of 9.2 per cent. 


LABORATORY DIAGNOSIS 


The diagnosis of amebiasis must b« 


established by laboratory methods. 
Thus, only such cases were considered 
as amebie in which the stool examina- 
tion demonstrated the presence ot 
Endamoeba histolytica. 


examined by the parasitology depart- 


The stool was 


ment in the following manner: 


Only stools which were brought to 
the laboratory within one-half hour 
after being examined. 
This assured the study of a fresh speci- 


passed were 
men in each ease. 

The gross appearance and consist- 
ency of the stool, as well as the pres- 
ence of gross blood, or mucus was 
noted. 

One smear of the stool in physio- 
logie saline, and another smear using 
D’Antoni’s"™ 
examined 


iodine method were im- 
mediately microscopically 
for the presence of active trophozoites. 

Permanent hematoxylin-stained 
mounts were prepared immediately us- 
These 


easier 


ing the freshly passed stool. 


slides have the advantage of 
nuelear differentiation of the protozoa. 


Young and collaborators’? in a recent 
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study found 91 per cent of the positive 
cases by this method alone, whereas 
the saline and iodine methods had 
disclosed only 28 per cent of the cases. 

In the present study, the protozoa 
was found within the first three stool 
specimens collected in 90 per cent of 
the infants. Table IT illustrates that 
in three suspicious cases, as many as 
six specimens were examined before 
the ameba could be found. Craig’ has 
clearly pointed out that frequently 
several stool examinations are necesary 
to make the diagnosis, and that the 
percentage of positive stools increases 
with the number of stool examinations 
performed. 


TABLE I. INCIDENCE OF CH 


AUTHOR LOCATION 
Craig Rural 
Manson-Bahr Europe 
Shrapnel, Johnson, Panama 
and Sandground 

De Silva India 
Taubenhaus N. Carolina 
Howell Chicago 
Faust and Headlee New Orleans 


tion is that of patchy areas of inflam- 
mation, consisting of multiple pete- 
chial hemorrhages, nodules, and un- 
dermining ulcers with a necrotic base. 
However, there is little in the litera- 
ture concerning proctoscopie findings 
in amebiasis in infants. Thus, we 
hoped that proctoscopy might prove 
to be a valuable corollary to the diag- 
nosis, and perhaps also help in evalu- 
ating the efficacy of treatment. 

The infant to be proctoscoped was 
prepared with a small saline enema 
the morning of the examination. Oral 
feedings were withheld following the 
enema, and the infant was examined 
three hours later. No sedation was 


ILDHOOD STUDIES OF AMEBIASIS 


POSITIVE CASES 


AGE NUMBER PER CENT 

0-5 yr. — 0.9 
Below 10 yr. 257 0.9 

20 10.0 
0-2 yr. 10 15.9 
0-10 yr. 3 7.6 
8 mo. to 13 yr. 13 3.18 
0-1 yr. 116 0.86 


TABLE I] 


POSITIVE FOR 


Ist 2ND 
STOOL STOOL 

Number of Cases $1 19 
Per cent of Cases 51.3 23.7 


Bacterial stool cultures were ob- 
tained before and after treatment, and 
bacterial diarrhea was sharply dis- 
tinguished from amebiasis. 

The complement fixation test for 
amebiasis was not carried out on our 
patients. 


PROCTOSCOPIC FINDINGS 


The proctoscopie picture of amebic 
colitis in adults has been adequately 
deseribed.":*:'* The classic descrip- 


E. HISTOLYTICA 


SRD 4TH 5TH 6TH 
STOOL STOOI STOOL STOOL TOTAL 
12 t 1 3 80 
15 5 1.2 3.8 100% 


required in this age group. The in- 
fant was placed prone on a_ small 
table, and the thighs and legs allowed 
to hang over the edge of the table. <A 
digital examination was done which 
served to rule out adhesive bands, 
rectal polyps, and strictures. At the 
same time, the rectal sphincters were 
dilated. After this a %, inch diame- 
ter, 6144 inch long proctoscope, with 
proximal illumination, was introduced 
and passed under direct vision. 





As be 


THE 


Seventy-seven of the eighty infants 
with amebiasis were proctoseoped and 
the findings are Table ITT. 

Of infants, five showed no 


listed in 
these 77 
abnormality ; the mucosa was pink and 
intact. 

Twelve patients demonstrated some 
hyperemia of the mucosa with an ex- 
cess of mucus. A few areas of granular 
patches were seen which were consid- 
an infectious of the 


ered response 


mucosa, 
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did reveal EF. histolytica, although in 
three cases as many as six stools were 
required before the organism could be 
identified. 

Proctoscopy was useful in determin- 
ing the progress and prognosis of the 
antiamebie For example, 
there were seven patients with patho- 
logie findings on proctoscopy in each 


treatment. 


of whom the symptoms of diarrhea 
ceased on specific antiamebie therapy. 
In each of these seven patients, how- 


TasLe TIT. Distrinvrion or Procroscopic FINDINGS IN SEVENTY-SEVEN CASES OF AMEBIASIS 
CASES PROCTOSCOPED - 
NO. CASES % CASES APPEARANCE OF INTESTINE 
5 6.23 No abnormality. The mucosa was pink and intact. 
12 15.58 Hyperemia of the mucosa 
Excess mucus 
Granular patches 
” 96,24 Clusters of multiple petechial hemorrhages with 
central pinhead-sized ulcer. 
Hemorrhagic area surrounded by normal mucosa, 
10 51.95 Multiple petechial hemorrhages 


Each 
No 


infants had multiple pete- 
chial hemorrhages surrounded by nor- 


Twenty 


mal mucosa. A pinhead-sized ulcer was 
seen in the center of some petechia. 
No typical large ulcer, with a necrotic 
base, was found. 

Forty patients had clusters of dis- 
crete, multiple, petechial hemorrhages, 
without ulcers. 

Nodules, 


pathognomonie in 


and 
not 


which are common, 


adults, were 
seen in any of the proctoscoped in- 
No the 
proctoseopie findings and the clinical 


729 


id. 


fants. correlation between 
symptoms could be drawn, since 
per cent of all of the patients procto- 
had 


The presence of petechial hemorrhages 


scoped petechial hemorrhages. 


evoked our suspicion of amebie infee- 
tion, even when two or more negative 


stools had been reported. In_ these 


instances, repeated stool examinations 


area 
ulcers 
No nodules 


discrete 
noted 


after 
therapy, and a relapse soon occurred. 


ever, rectal lesions persisted 


Later, in such instances, antiamebic 
therapy continued 


arbitrary time limit until the rectal le- 


was beyond our 
sions subsided, whereafter no relapses 
occurred. However, it is not advisable 
to substitute proctoscopy for the para- 


The 


procedure has its limitations, but it is 


sitologie examination of the stool. 


extremely useful as an adjunct, and 
corollary to the diagnosis and treat- 
ment of amebiasis. 


THE CLINICAL 
AMEBIASIS 


CLASSIFICATION OF 
PICTURE OF 
D’Antoni and Sodeman™ have de- 
scribed a hepatoneurotie syndrome oc- 
n infants and children with 
amebiasis. They found a rather char- 


eurring 


acteristic clinical picture consisting of 
a muddy complexion with marked ir- 
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ritability, usually associated with a 
low-grade fever, and a palpable, tender 
liver. Slight constipation was the rule, 
although mild diarrhea did oceur in 
some instances. 

Upon analysis of the clinical history 
and course of the disease, our eighty 
patients could be divided into four 
main groups (Table IV). 


TABLE IV. CLASSIFICATION OF CLINICAL Groups or EIGHTY 
NO. OF PER CENT 
GROUP CASES CASES 
I 15 17.8 
IT 50 62.50 
Ill 8 10.0 
IV 7 9.7 


Group I was composed of 15 infants 
who had an occasional loose stool, with 
alternate normal bowel movements or 
obstipation. Occasional mucus in the 
stool was found. 


Case 1.—This 2-month-old Mexican 
female entered the hospital on Dee. 13, 
1949, with acute otitis media, and a 
severe upper respiratory infection. A 
history was obtained of an occasional 
loose stool with mucus since one month 
of age. 

Physical examination revealed a 
well-developed female infant weighing 
8 pounds, 6 ounces, with a rectal tem- 
perature of 101° F. Examination was 
negative except for catarrhal otitis 
media and rhinitis. 

During the first six hospital days, 
procaine penicillin, 150,000 units per 
day, was given, and the ear infection 
and rhinitis improved. 


IN 
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However, stools obtained on the see- 
ond and fifth days of hospitalization 
contained E. histolytica. During that 
time only one abnormally loose stool 
with excess mucus was passed. Proc- 
tosecopy revealed an oceasional pateh of 
petechial hemorrhages. 

Antiamebie therapy was instituted 
and consisted of iodinized bactiracin, 
10,000 units per day for fourteen days. 


INFANTS UNDER 1 YEAR OF AGE 


CLINICAL FINDINGS 


Occasional loose stool alternate with normal 
stool or obstipation. 

Mucus in occasional stool. 

Severe dehydration, 

Mild or marked pallor and anemia. 

Profuse watery stools. 

8 or more stools per day. 

Mucus or blood may or may not be present. 
Intermittent spiking fever 100-103° F., slight 
enlargement of liver. Early diarrhea or 

obstipation. 

Mild leukocytosis. 
Marked abdominal 
Much foul flatus. 
Malnutrition—poor fat reserves. 

Stools bulky, large, light colored, curdy 
often no diarrhea. 


distention. 


During this therapy, there were no 
loose stools with mucus. 

Three stools obtained at forty-eight- 
hour intervals after treatment were 
negative. They remained negative 
three months after the patient was dis- 
charged from the hospital. 

Repeated bacterial stool cultures for 
Salmonellae and Shigellae were con- 
sistently negative before and after 
therapy. 


Group II consisted of fifty infants, 
all the 
acutely ill, very toxic, and with ex- 


of whom entered hospital 


treme dehydration and acidosis. These 
patients had profuse, almost continu- 


ous, watery stools. However, gross 
blood was present in only five in- 
stances, and was not profuse... Many 
in this group presented a marked 


pallor, and required blood transfusions 
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in addition to parenteral fluid manage- 
ment to maintain life. 


Case 2.—This 3-month-old white 
male was admitted to the hospital on 
Nov. 6, 1949, with a one-week history of 
three to four loose, green stools per 
day. The stools were becoming pro- 
gressively more profuse. 

Physical examination revealed a 
markedly dehydrated, toxic, malnour- 
ished infant who weighed 9 pounds, 
1 ounce. The rectal temperature was 
99° F., and the remainder of the ex- 
amination was noncontributory. 

On the fourth hospital day, EF. his- 
tolytica was found in the stool. The 
bacterial stool culture was negative for 
Salmonellae and Shigellae. 

Antiamebie therapy consisting 
iodinized bacitracin was started 
November 10. 

On the thirteenth day of therapy, 
the infant had two explosive, watery 
stools, and went into collapse. Im- 
mediate intravenous fluids, followed by 
a blood transfusion, saved the patient ’s 
life. 

On the fourteenth day of iodinized 
bacitracin therany, FE. histolytica was 
again found in the stool. 

Because of the severe, profuse na- 
ture of the stools, we decided to give 
emetine hydrochloride, %» grain per 
day, and observed the patient closely. 
After only three days of emetine treat- 
ment, the stools returned to normal, 
but the drug was continued for an 
additional two days. 

On the twenty-fifth hospital day, 
Milibis, 50 mg. per kilogram of body 
weight, was started for the next four- 
teen days. No relapse occurred. The 
infant now weighed 9 pounds 14 
ounces. 

Three stools were negative for E. 
histolytica after the twenty-fifth day. 

The patient was hospitalized two 
additional months because of malnu- 
trition and he remained free of amebas. 
No relapse occurred. 


of 
on 


Group III consisted of eight infants 
with intermittent fever, which was not 
physical or laboratory 


explained by 
diagnosis. Diarrhea or obstipation was 
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present. The liver was slightly en- 
larged, but liver function tests re- 
mained normal. When antiamebic 


therapy was started, these patients be- 
eame afebrile, the enlarged liver re- 
normal, and the infants 
began to gain weight. 


Case 3.—This 8-month-old Negro 
female was admitted to the hospital 
on Nov. 1, 1949, with a history of 
several loose, green stools daily for 
five days. Three days prior to ad- 
mission, the patient began to vomit 
two to three times per day. 

Physical examination revealed a 
well-developed Negro female who ap- 
peared listless. The rectal tempera- 
ture was 102° F. No abdominal dis- 
tention was present, but the liver was 
palpable 3 em. below the right costal 
margin. 

During the first nine hospital days, 
the infant was treated with procaine 
penicillin, 300,000 units daily, sulfa- 
diazine, 2 grains every four hours, and 
parenteral fluids. The diarrhea con- 
tinued without improvement. 

On the tenth hospital day, E. his- 
tolytica was reported in the stool. 
Proctoscopy revealed hemorrhagic pe- 
techiae in the center of which a pin- 
head-sized uleer could be seen. 


gressed to 


Diodoquin, 2 grains per kilogram of 
body weight, was administered for 
fourteen days. In addition, Aralen, 
50 mg. per kilogram of body weight, 
was administered orally. The patient 
was afebrile three days after this ther- 
apy was started and the liver’s edge 
could barely be palapted below the 
right costal margin. Parenteral fluids 
were discontinued after seven days 
and the stools remained normal after 
the eighth day. 

Liver function tests remained nor- 
mal. Proctoscopy was negative at the 
end of the treatment. 

Group IV consisted of seven infants, 
each of whom presented a syndrome 
resembling celiac disease. These in- 
fants had marked abdominal disten- 
tion and produced much foul flatus. 
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They were chronically ill, had failed 
to do well prior to admission, were 
not gaining weight, and were poorly 
developed. The bulky, 
large, and light colored. Diarrhea was 
constant and was variable from 
day to day. Trypsin demon- 
strated in the stools; vitamin A ab- 
sorption and glucose tolerance tests 
After antiamebie ther- 
apy was started the sprue syndrome 


stools were 


not 
was 
were normal. 


rapidly disappeared. 
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gradually reduced to normal, and on 
the last day of treatment, the infant 
was gaining weight for the first time. 
After treatment, proctoscopy revealed 
a pink and intact intestinal mucosa, 
and three stools were negative for E. 
histolytica. The infant was dis- 
charged on Dee. 18, 1949, weighing 8 
pounds 14 ounces. The stool was free 
from amebas three months later. 


In this series, chronie malnutrition 
and transient hepatitis were the only 
complications found. 


TREATMENT GIVEN TO 


TABLE V. COMPARISON OF SPECIFIC ANTIAMEBIC 
E1cgHty INFANTS WITH AMEBIASIS 
PATIENTS | CLINICALLY STOOLS NEGATIVE STOOLS NEGATIVE 
TREATED IM PROVED AFTER TREATMENT AFTER 3 MO. 

DRUG TESTED NO. % NO. T NO. % NO. % 
Baitracin 25 31.25 17 64 11 44 7 28.0 
Todized 

Bacitracin 30 37.50 27 90 21 70 16 53.4 
Diodoquin 25 31.25 19 76 17 68 13 52.0 
Total 80 100 63 78.75 49 61.25 36 45.0 

Case 4.—This 2-month-old white One has to add that no _ extra- 
male entered the hospital on Nov. 16,  jntestinal abscess formation was ob- 
949 1 é istory - intermitte . — , 
1949, with a history of intermittent served and no instance of intestinal 
diarrhea since birth. He had been ; ; 1 1 
studied at another hospital for possible Perforation occurred. ere were no 
celiac disease or fibrocystic disease of deaths among the eighty infants with 
the pancreas because of the intermit- amebiasis. 
tent diarrhea, abdominal distention, 
‘ 2} ra ai , 10 
and failure to gain weight. SPECIFIC THERAPY 

Physical examination revealed a 
pale, dehydrated infant, who had The discussion of treatment will be 
prominent features of malnutrition  jmited to specifie antiamebie drugs, 
with exhaustion of the fat reserves. although supportive measures were of 
al ’ . ae . 
The temperature was 99° F. rectally, “ - . < 
and the infant weighed 7 pounds 2 paramount importance In the manage- 
ounces on admission. ment of many of the infants (Table 

On November 17, E. histolytica was vy), 
reported in the stool. Proctoscopy re- ’ : P 
vealed an edematous mucosa, with . A series of twenty-five cases was 
much mueus and many petechial given oral bacitracin. Each tablet 
hemorrhages. Two bacterial stool eul- contained 10,000 units of bacitracin. 

"AS Tare ve2) "a . ‘ ve Cc » = . ° 
tures were _. gative 101 pathoge - Infants under 7 kilograms were given 
organisms. Trypsin was present in 


several stools. The vitamin A absorp- 
tion curve was normal. 
Bacitracin, 10,000 units per day, 


was given orally for fourteen days. 
Within the first three days, the stools 
became normal and the dehydration 
The 


improved. distended abdomen 





10,000 units per day for fourteen days. 
Those 
20,000 units for the same period of 
time. 


over 7 kilograms were given 


Seventeen infants (64 per cent) im- 
proved clinically during this therapy. 
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Kleven patients (44 per cent) were 
free from amebas immediately after 
therapy, but only seven (28 per cent) 
of these patients had negative stools 
at the end of three months. 
sacitracin was well tolerated in the 
dosages used, and no toxie effects were 
treatment. 


noted at time during 


2. A series of thirty patients was 


any 
given iodinized bacitracin, made by 
Commercial Solvents Corporation. 
Each tablet contained 10,000 units of 


bacitracin with 12.5 cent iodine, 


in the hope that the latter would im- 


prove the efficacy of this antibiotic. 
The dosage was the same as for pure 
bacitracin. 

Twenty-seven infants (90 per cent) 
improved clinically during this treat- 
ment. 

Twenty-one patients (70 per cent) 
were free from amebas immediately 
after therapy, but only sixteen infants 
(53.4 per cent) were still negative at 
the end of three months. 


lodinized bacitracin was well toler- 


ated and no toxic effects were en- 
countered. 

3. A series of twenty-five infants 
was given Diodoquin. Each tablet 


contained 3.2 grains of the drug. The 


» 
dosage was 2 grains per kilogram body 
weight per day for fourteen days. 

Nineteen (76 cent ) 
improvement 


intants per 


showed elinical during 


treatment. 


Seventeen patients (68 per cent 


were free from amebas immediately 


after therapy, but only thirteen of 


these infants (52 per cent were still 


negative at the end of three months. 
Diodoquin was well tolerated, and 
were encountered. 


no toxic effects 


eighty infants under 


Altogether, 
one year of age were treated for ame- 
At 


of therapy, forty-nine patients (61.25 


biasis. the end of fourteen days 
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per cent of all the eases) had negative 
stools. Only thirty-six of the eighty 
infants (45 per cent) remained nega- 
tive three months after discharge from 
the hospital. 

It is difficult to determine whether 
our high failure rate after the patients 
returned to their homes was due to in- 
effectiveness of the therapy, relapse or 
to reinfection. 

Shlaes and associates’ examined the 
stools of 125 families of patients with 
amebiasis and that in &8 
cent of the families, in addition to the 


found per 


patient, at least one other member 


Thus, it was possi- 
the 
from 


harbored amehbas. 
ble that a 
was due to reinfection 


recurrence of disease 
another 
member of the family. 

were 
fol- 
lowing drugs: emetine hydrochloride, 
Milibis, Vioform, Aralen, or a seeond 


Relapses and resistant cases 


treated with one or more of the 


course of bacitracin or Diodoquin. 

The various forms of therapy used 
afforded clinical improvement. How- 
ever, the results of follow-up stool ex- 
aminations show that the treatment of 
amebiasis in infants is still not too 
effective. 

DISCUSSION 

The diagnosis of amebiasis in eighty 
infants in this hospital emphasizes the 
importance of competent parasitologic 
study in the evaluation of infantile 
diarrhea, in addition to stool culture 
methods for pathogenic bacteria. 

Of 


our series, were those cases of severe 


highest clinical significance, in 
diarrhea which failed to respond to 
After 
histolytica was observed in 
and 


routine management. several 
days, E. 
the 
prompt 
after specific therapy was instituted. 
The diarrhea stopped within three to 
four days, hydration was restored to 


stools of these patients, 


clinical response occurred 
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normal, and parenteral fluids could be 
discontinued. 


Of equal significance, but less com- 


mon, was the group of infants who 
presented a celiac-like svndrome, con- 
sisting of abdominal distention and 
malnutrition, with exhaustion of the 


fat Intensive laboratory in- 


vestigation, 


reserves. 


which ineluded oral glu- 
cose tolerance and vitamin A absorp- 
tion tests, tryptic digestion of x-ray 
film, and blood chemical tests, failed 
to establish the diagnosis of celiac or 


After E. 


lytica was found, these patients were 


pancreatic disease. histo- 
given antiamebie therapy, with rather 
prompt improvement of the condition. 

Our study also demonstrated the im- 
portance of proctoscopy in the diag- 


nosis and in the evaluation of anti- 
amebie therapy. 
Suspicious proctoscopic — findings, 


such as petechial hemorrhages, were 
the 
prompted us to have repeated stools 


often clue to the diagnosis and 
submitted to the laboratory for para- 
sitologie study. 
bacitracin, 
Diodoquin. 
and Diodoquin 
All drugs pro- 
improve- 


Treatment consisted of 


iodinized bacitracin, or 


lodinized bacitracin 

were the most effective. 
duced a favorable clinical 
However, during a three-month 


per 


ment. 


period following treatment, 55 
cent of the patients had a recurrence 


of BE. 


The low cure rate indicates the need 


histolytica in their stools. 


for better specific antiamebie drugs 
and hygienic measures. Treatment of 
other infected members of the family 


may influence the permanent cure rate. 


SUMMARY 


1. Eighty cases of amebiasis in in- 


fants under one of age were 


studied. 


year 
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2. The importance of repeated stool 

examinations is emphasized. 

3. Proetoscopy of infants was found 

invaluable 


evaluating gastrointestinal diseases en- 


to be an: procedure for 
countered in this age group. 

4. Four 
amebiasis were described. 


5. The 


cussed. 


clinical types of infantile 


treatment was briefly dis- 
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EVALUATION OF “‘SETON’’ PROCEDURE IN THE TREATMENT 


INFANTILE 


Svien, M.D.,* J. 


OF 


HeENDRIK JJ. 


COMMUNICATING 


HYDROCEPHALUS 


GRAFTON Love, M.D.,* HENRry W. DopcGe, Jr., 


M.D.,** anp Happow M. Kerr, M.D.*** 
ROCHESTER, MINN. 


N 1933 Hiller’ deseribed a simple 

procedure for the treatment of com- 
munieating hydrocephalus in infants. 
The procedure consists of inserting a 
silk thread through a specially de- 
signed spinal puneture needle into the 
subarachnoid The 
needle is then and the 
thread is eut off so that its end lies 
just below the level of the skin. A 
tract is thus established for the flow 
of cerebrospinal fluid from the caudal 
sae into the adjacent soft tissues (Fig. 
1).? 


The simplicity and safety of this 


lumbar space. 


withdrawn 


method, which requires only local anes- 


thesia, appealed to us, and we have 
‘ases in 


another; 


employed it in twenty-four 


which, for one reason or 


major surgical procedures were not 
advised. In fifteen of these cases, this 
procedure failed to alter the inexor- 
able advaneement of the hydrocephalie 
process. In nine patients so treated, 
however, it appears to us that the hy- 
drocephalie process has been arrested. 

In seven cases, the increment in the 
size of the head after the procedure 
the ex- 
The ex- 


pected normal increment in each case 


was within or was less than 


pected normal increment. 


has been derived from the tables show- 
ing normal growth prepared by Wat- 


son and Lowrey.’ In two other cases 


*Section of Neurologic Surgery, Mayo 
Clinic 

** Assistant to the Staff, Section of Neuro- 
logic Surgery, Mayo Clinic. 


***Section of Pediatrics, Mayo Clinic. 
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the disease was considered to be ar- 
rested because, even though the in- 
crement in head size exceeded the ex- 
pected normal, in each case the head 
continued to grow at an accelerated 
rate for some months after the pro- 
cedure, but finally reached a point at 
which the 
(Cases 8 and 9). 


size remained stationary 
The children are at 
present, respectively, 514 and 614 years 
old. 
Brief 


follow: 


reports of these nine cases 


CASE REPORTS 

Case 1.—The seton procedure was 
earried out March 5, 1947, on a baby 
girl 5 months of age. The head in- 
creased in circumference from 49.5 em. 
on admission to 59.9 em. on Oct. 9, 
1950, an inerease of 10.4 em. in forty- 
three months. The expected increase 
was 8.3 em. (standard deviation, 8.D., 
12 em.). The family physician’s 
evaluation of the patient stated, ‘‘ Child 
has very high I.Q. She seems to have 
the intelligence of a 6- or 7-year-old 
child. Fairly marked spasticity of the 
lower extremities but she walks well 
with an orthopedic walker.’’ 


Case 2.—The seton procedure was 
carried out on Nov. 19, 1945, on a baby 
girl, 7 months of age. There was an 
increase in the size of the head from 
52.5 em. on admission to 59.2 em. on 
Nov. 6, 1950. This was an inerease of 
6.7 em. in sixty months. The normally 
expected increase was 7.1 em. (S.D. 
1.4) (Fig. 2). Her home physician 
wrote, ‘‘The child is alert and well be- 
haved. She is on a full program of 
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academie work and occupational ther- 
apy. She has some weakness of the 
left hand, but with training the hand 
is becoming more useful. We feel she 
has good potentialities.’’ 


Case 3.—A girl, 6 months of 
underwent the seton 
March 16, 1945. 


age, 


procedure on 


The size of the head 
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March 28, 1947. The head increased 
in size from 55.8 em. on his admission 
to 60.9 em. on July 20, 1950, an in- 
crease of 5.1 em. in forty-one months. 
The normally expected increase was 
6.1 em. (S.D. 1.2). The family phy- 


sician wrote in July, 1950, that the 
well, 


patient talked seemed bright, 




















Fig. 1. 
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Seton spinal needle with stylet and knotted silk string; note method of insertion into 


lumbar subarachnoid space and into the subcutaneous tissues. 


increased from 52 em. on the patient’s 
admission to 60 em. in November, 1950, 
an inerease of 8 em. in sixty-eight 
months. The normally expected in- 
crease was 7.8 em. (S.D. 1.4). A let- 
ter from the patient’s mother and the 
home “physician in November, 1950, 
stated that the patient’s I.Q. was nor- 


mal. She was walking well with 
braces. Her vision was normal al- 
though she had a slight left rectus 


squint (Fig. 3). 


Case 4.—The seton procedure was 
carried out on an 8-month-old boy, 


could count to 10 and had memorized 
nursery rhymes. He was able to feed 
himself, could sit up on the floor, but 
could not walk. 


Case 5.—A baby girl, 6 months of 
age, underwent the seton procedure on 
July 9, 1949. Subsequently the head 
inereased in size from 53.7 em. on her 
admission to 56.5 em. on July 18, 1950. 
This was an inerease of 2.8 em. in 
twelve months. The normally expected 
increase was 5.0 em. (S.D. 1.2). <A 
recent letter from the parents stated 
that the child seemed all right men- 
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age (Case 5) 


Fig. 5.—Patient (Case 
The child 


was almost 


Fig. 3 
2.— Patient in Case 2 (October, 
f 5 years 
3.—Patient in Case 
5 years. 
i—July, 1950; 


patient 


6) 


3 (June, 1950) 


about 


age. 








1950) 


at 


1', 


in March, 1950 
years of 
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ally, but that she had the physical 
hility of a child only 8 or 9 months 
if age (Fig. 4). 


On Nov. 7, 1947, the seton 
procedure was performed on a baby 
virl 24% months of age. The head in- 
ereased in size subsequently from 39 
em. to 54.3 em. on July 11, 1950, an 
increase of 15.3 em. in thirty-three 
months. The expected increase in size 
was 10.0 em. (S.D. 1.2). The family 
physician wrote that the patient ’s men- 
tal ability was good, and that she was 
alert, talked well and in general her 
health was good (Fig. 5). 


CASE 6. 


Case 7.—The seton procedure was 
carried out on a boy, 8 months of age, 
on Jan. 29, 1948. Subsequently the 
head increased in size from 47 em. to 
51.4 em. on Sept. 11, 1950. This was 
an inerease of 4.4 em. in thirty-one 
months during which time the normally 
expected increase was 5.7 em. (S.D. 
1.2). The home physician wrote on 
September 11 that the boy had re- 
gained some eyesight and ate well but 
seemed to have a low I. Q. 


Case 8.—The seton procedure was 
earried out June 24, 1944, on a baby 
hoy 6 months of age, after which the 
head inereased in size from 49.5 em. to 
62 em. in July, 1950. This represented 
an inerease of 12.5 em. in seventy-three 
months. The expected increase in size 
was 7.8.em. (S.D. 1.4). A letter from 
the parents in July, 1950, stated, ‘‘ The 
child is somewhat rigid and spastie and 
has only light perception but his hear- 
ing is good. There has been no further 
head growth as far as we can tell since 
November, 1944.’’ 


Case 9.—An 11-month-old boy un- 
derwent the seton procedure on Oct. 
19, 1945. After the operation the head 
increased in size from 54 em. on his 
admission to 66 em. on June 2, 1950, 
which represented an inerease of 12 
em. in fifty-six months. The normally 
expected increase is 5.4 em. (S. D. 1.4). 
The parents wrote in June, 1951, that 
there had been no further increase in 
the size of the head. In so far as they 
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could determine they felt that the child 
had a normal I. Q. He was of school 
age and would enter in the fall. Al- 
though he had a slight handicap in the 
right hand and leg, he was able to walk 
fairly well (Fig. 6). 





Child nearly 6 years of age (Case 9) 
(June, 1950). 


Fig. 6. 
EVALUATION OF RESULTS 

The success or failure of any proce- 

the 

communicating hydrocephalus can be 


dure designed for treatment of 


gauged fairly by just one criterion; 
namely, the control of the size of the 
head. 

Whatever the anomalies or defects 
of the central nervous system associ- 
ated with the hydrocephalus, they are 
unaffected by procedures designed to 
arrest the hydrocephalic process. Thus, 


in some instances, although the size of 
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the head is successfully controlled 


mental deficiency, convulsive disorders, 
spasticity, and various other signs and 
and thus to 


symptoms persist 


some extent vitiate the results of treat- 


may 


ment. 
Fortunately, however, in some cases, 
if the hydrocephalie process can be 


arrested before irreversible damage to 
the brain occurs, a relatively normal 
mentality and physical development 
without the stigmas mentioned previ- 
ously ean be hoped for. 


An 


arrest of communicating hydrocephalus 


oceasional ease of spontaneous 
is sporadically encountered, in which 
the only stigma remaining is the en- 
The 
spontaneous arrest in 
hydrocephalus is not known but cer- 


Ford* has stated 


larged head. incidence of such 


cases of severe 
tainly it is not high. 
that hydrocephalus developing shortly 


after birth and progressing rapidly is 
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usually fatal before the end of the firs 
year. Most authors agree that only oc 
casionally does a severely hydrocepha 
ie child reach the age of 7 years.° 
Although the results in the cases r 
ported are not striking, we are of th« 
opinion that they represent conside! 
ably more than the spontaneous 1 
mission rate would account for. 
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ILEREDITARY ECTODERMAL DYSPLASIA OF THE 


ANHIDROTIC TYPE 


REPORT OF 


A CASE IN A NEGRO 


Bates F. Metson, M.D., AND Byron K. WILLIAMS, M.D. 
Los ANGELES, CALIF. 


A NHIDROTIC hereditary ectoder- 
mal dysplasia is a condition in- 


volving mainly, but not exelusively, 


many structures derived from _ ecto- 


derm with evidence of fundamental 
developmental changes in these strue- 
The condition was first identi- 


1920 by Goeckermann' 


tures, 

fied in who 
called it a major or high-grade ectoder- 
mal defect to distinguish it from the 
multitude of variable cases reported 
with only one or two ectodermal strue- 
Weech? in 1929 intro- 
duced the now more widely accepted 


tures involved. 


term of hereditary ectodermal dys- 
plasia of the anhidrotie type which de- 
scribes the condition more accurately 
and distinguishes it from a more com- 
mon hidrotie form. 

While the earliest case report of the 
anhidrotie type is generally attributed 
to Widderburn in 1838,’ and the earli- 
est American cases are thought to be 
those of Guilford or Atkinson® in 1882, 
it is of some significance that probably 
less than 100 true cases have been re- 
ported to date. In addition, 
cases have been described in natives of 


while 


India and Ceylon,” * so far as we could 
ascertain, only one certain case has 
heen described in a person with Negro 
In 1937 Cappir and Bekir’® re- 
ported a 6-year-old mulatto girl of Ar- 
menian and Irish descent with practi- 
cally white skin who never perspired, 
developed lacrimation at the age of 4, 


blood. 


had only one tooth, had atrophie rhi- 
nitis, lack of definition at the vermil- 


From the Departments of Otolaryngology 


ind Pediatrics of Childrens Hospital. 





lion border of the lip, and low blood 
sugar curve. 

The anhidrotie type, an example of 
which we are presenting, must be dis- 
tinguished from a more common hi- 
drotie form of ectodermal dysplasia in 
which there is no apparent alteration 
of perspiration. This latter type is 
found in many members of a family, 
both male and female, and is appar- 
ently inherited through nonsex-linked 
dominant genes, never skipping but 
decreasing in severity with each gener- 
ation.° While they resemble the anhi- 
drotie type clinically in hair and tooth 
pathology, they differ in that they lack 
nose or throat symptoms and usually 
have nail deformities. In addition, the 
basal metabolic rate may be low and 
the glucose tolerance curve high in the 
hidrotie form, but the reverse is usu- 
ally found in the anhidrotie type.® 

The identifying features of this syn- 
drome are: (1) 
to a generalized absence of the sweat 


heat intolerance due 


gland apparatus; (2) partial to com- 
plete absence of both deciduous and 


permanent teeth with deformity of 
those which are present; (3) a de- 
creased number of hair follicles and 


sebaceous glands evidenced by a dry, 
smooth, shiny skin; papillary lesions on 
the face (degenerated sebaceous glands 
with surrounding acanthosis*); absent 
or sparse eyelashes and eyebrows; and 
sparse, fine dry hair. 


Other disturbances more or less com- 
monly found in these patients are: 
atrophie rhinitis, chronic pharyngitis 
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and laryngitis, absent taste and smell, 
deformed ears, such as absent lobules 
or satvr shape, conjunctivitis, absent 
tears, apparent saddling of the nasal 
dorsum, absent mammary glands, ad- 
renal insufficiency,’ everted lips with 
poor definition of the vermillion mar- 
gin, and thickened cranial bones.° 
The hereditary factor is appropri- 
the because, 


once started, the pathology appears to 


ately ineluded in name 
be transmitted by a sex-linked recessive 
vene passed by the female to male off- 
spring.” Clinieally, this is evidenced 
by its appearance mostly in males and 
but 
only one member of each generation. 

We are reporting this condition in 

Negro, Irish, and 
While it is probable 
in- 


frequently, not necessarily, in 


al boy of mixed 
Seotch descent. 
that 


herited 


these characteristics were 
from one of his white mater- 
nal great-grandparents, according to 
our review, this appears to be the 
second Negro case to be reported in the 
English literature. 
CASE REPORT 

A 26-month-old Negro boy (J.R.N.) 
was admitted to Los Angeles Chil- 
drens Hospital on Sept. 20, 1949, for 
treatment of acute tonsillopharyngitis 
with marked cervical adenitis. His 
mother stated that the patient had 
evidenced heat intolerance — since 
birth. Often, when hot, he would 
voluntarily remove all his clothes and 
lie down in the shade, an action which 
he pursued in spite of repeated repri- 
mands. He had never been observed 
to perspire. 

The mother bled during the first 
month of pregnancy at which time 
she was confined to bed. There was 
“deereased vision” during the second 
trimester unassociated with rise in 
blood pressure or swelling of the low- 
er extremities. These troubles disap- 
peared before delivery. There was no 


known infectious disease during preg- 
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nancy. Birth was normal, spontan¢ 
ous, full term, and not prolonged. 

General development was apparent] 
normal. Patient sat up at 6 months 
and walked at 11 months, but at m 
time had the mother observed eruptior 
of teeth. 

Patient was of full Negro ancestr) 
except for two white maternal great 
grandmothers, one of whom was Irish, 
and one of whom was Seotch. One oi 
these was stated to have had sparse 
hair and some intolerance to heat with 
frequent syncope. The rest of the fam 
ily history was negative for abnormali 
ties of ectodermal structures. 

There is one sibling aged 4 years, a 
sister, with mongolism and no evidence 
of ectodermal dysplasia. 

The patient was a small but well 
nourished Negro child who was alert, 
vet shy and withdrawn. His skin was 
dry, dark, and shiny throughout. This 
was especially so over the face where 
many papules were visible over the 
nose and cheeks. There were areas of 
deeper pigmentation over the nose and 
forehead. The palms, soles, and axillae 
were dry. The hair of the head was 
fine, dry, and sparse but fairly evenly 
distributed. There were no visible eve 
brows, axillary or pubic hair. The eve 
lashes were apparently normal, as wer 
the nail and nipples. 

With erving, there was good laeri 
mation bilaterally. The conjunetivae 
were clear. The lids were not wrinkled 
Fundusecopie examination was negativ 
except for some myopia. 

The auricles had poorly developed 
but definite lobules. There was a smal! 
amount of brown dry cerumen in eac! 
canal. There were also fine hairs i 
the outer portions of each eanal. The 
hearing was apparently normal. 

The nasal dorsum was flat and broad 
This was thought to be due to the pres 
ence of small flattened nasal bones 
without any arch formed at their com 
mon suture site. The nasal processes 
of the maxillae were easily palpated 
slightly lateral to the lateral margins 
of the nasal bones. The flattening of 
the nasal dorsum appeared to be ac- 
centuated by rather prominent supra- 
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Fig. 1. Fig. 2. 





Fig. 1.—Patient J. R. N. without dentures. Note the flattened nose and abnormally smooth, 


hiny skin. 
Fig. 2.—Same patient with dentures. The almost complete absence of eyebrows is well 
hown. 








Roentgenogram of maxilla and mandible, showing complete absence of tooth buds 
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orbital ridges. Both nasal airways 
were filled with thick, dry, greenish 


crusts and casts and the underlying 
mucosa was reddened, thin, and dry. 
The sense of smell appeared to be in- 
tact. The upper lip was slightly promi- 
nent while the lower lip was greatly 
everted causing some deformity. The 
lip margins were definite. The tonsils 
were large and infected with much an- 
terior and posterior cervical adenopa- 
thy. The voice was slightly raspy but 
not hoarse. There were no teeth visible 
in either arch. 
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cent (normal 5 to 7): blood ealeium, 7 
and 10.8 mg. per cent; serum inorgani 
phosphate, 516 mg. per cent; fastin: 
blood sugar, 55 mg. per cent. Glu 


cose tolerance curve (June = 15 
1950) : Fasting blood sugar 90 


after 30 minutes, 130; 60 minutes, 182 
120 minutes, 174; 180 minutes, 99 
There was no sugar in the urine a 
any time during the test. Nasal cultur: 

Beta hemolytie streptococcus, diph 
theroids, and hemolytie Staphylococeus 
aureus.coagulase were positive. X-rays 
Bone age at wrist was normal for ag 





Histopathological section of skin 


from 


axilla, showing complete absence of swea 


glands. 


Neurological examination was nega- 
tive. Psychological tests revealed “sig- 
nificantly better than average intelli- 
gence.” Nasopharyngeal examination, 
direct laryngoscopy and bronchoscopy, 
all under general anesthesia, failed to 
reveal any pathology. Urinalysis, ecom- 
plete blood count ineluding bleeding 
and clotting times and platelet counts 
were all normal. Wassermann and 
Mantoux tests were negative. 

Other laboratory findings were as fol- 
lows: blood iodine, 4.6 and 5.8 pg per 


Skull film was negative. Maxilla and 
mandible showed no evidence of den 
tition or tooth buds. 

Biopsies were examined by It 
Ralph Knutti. 

From right axilla: “Specimen shows 
one margin lined with thin stratified 
squamous epithelium with normal-ap 
pearing rete pegs. The corium 
normal thickness. Two hair follicles 
are noted and in one area there is : 
small portion of a sebaceous gland. N 
sweat glands are noted.” 


Is 0 
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From junction of squamous nasal 
stibule and membranous septum: 
Specimen shows no glands.” 


SWEATING TEST 

|. The patient and a hospital con- 
trol, a child with congenital esophageal 
stenosis who had received dilatations 
and was asymptomatic, were placed on 
adjoining beds in a room with a tem- 
perature of 76° F. and humidity of 52 
per cent. Both were covered with 
Minors* iodine solution and _ then 
starch over the face, neck, anterior 
chest, abdomen, groin, axillae, arms, 


TABLE I. RESPONSE 
RECTAL | 
rIME TEMPERATURE OBSERV: 
[INUTES | PATIENT | CONTROL PATIENT 
12 100.9 100.0 No change 
18 100.1 100.0 No change 
23 100.2 100.1 No change 
38 100.3 No change 
53 101,2 Restless. No per 
spiration 
68 102.0 Crying. Restless 
73 102.3 Very uncomforta 
ble. No per 
spiration 
92 100.4 
102 100.3 


and legs. To facilitate sweating, each 
patient was exposed unclad to two 100- 
watt lights with one approximately 
eighteen inches away from the head 
and one the same distance from the 
chest. During the procedure two in- 
vestigators watched both patients. A 
hand magnifying glass was used to fa- 
cilitate detection of early changes. Un- 
der these conditions the temperature in 
the patient with ectodermal dysplasia 
rose from 100.0° F. rectally to 102.3 


Minors iodine solution contains iodine 4 
mm. castor oil 20 c.c.. and absolute alcohol 
S0 ce. This with the starch will produce a 
hange from white to purple in the presence 
f perspiration. 








KF’. rectally in seventy-three minutes, 
but at no time during the procedure 
was perspiration observed anywhere on 
his body. The control patient, how- 
ever, showed perspiration in the axilla 
at twelve minutes and perspired gen- 
erally by twenty-three minutes with 
no significant rise in temperature being 
observed during this period. (See 
Table I.) 

2. When the temperature returned 
to 100° F. rectally, the patient was 
given 1.25 mg. of Mecholyl subeutane- 
ously (0.05 mg. per pound of body 


TO EXTERNAL HEAT 


ATIONS HEAT APPLIED 
CONTROL PATIENT CONTROL 
Perspiration in Yes Yes 
axilla 
Perspiration on Yes Yes 
face and chin 
Perspiration on Yes Yes 


thighs, chest, 
forehead 
Yes Discontinued 
Yes 
Yes 
Yes 


Discontinued 


weight). He was then observed by the 
iodine-starech method for another thirty 
minutes without apparent perspiration. 

3. Five hundred ecubie centimeters 
of milk at approximately 110° F. were 
given to the patient and his control. 
Following this, rectal temperatures 
were taken. That of the control did 
not rise at all while that of the patient 
was elevated one full degree in twenty 
minutes. 

DISCUSSION 

This case appears to be a typical 
example of anhidrotie ectodermal dys- 
plasia. The family history is quite in- 
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teresting in view of the white maternal 
great-grandmother who reputedly had 
sparse hair and some heat intolerance. 
If this be the souree of the involved 
the 


pears to fit well into the more widely 


gene (or genes), inheritance ap- 
accepted theory of transmission of a 
recessive factor by the female to a male 
the 


vreat-grandmother’s 


offspring. It is unfortunate that 
the 
sudoriferous mechanism 


Iler 


not 


status of 
was not defi- 
being clinically 


nitely known. 


anhidrotie is inconsistent with 
known facts because eight out of sixty 
cases reviewed by Kaalund--Jorgensen 
and Christensen were women.'' Weech* 
accounts for this apparent inconsist- 
eney in the theory of transmission by 
postulating that the dysplasia begins 
in a genic mutation, which may oceur 
in patients of either sex. Thereafter, 
the described pattern of transmission 
by the female and expression in the 
male is followed. 

Levitt’? aeeounts for the oceasional 
presence of the disease in females by 
the fact that in man most pathological 
mutations are not completely dominant 
or recessive. Thus, the genes of ecto- 
dermal dysplasia are considered “con- 
ditionally dominant” with sex linkage 
and would be evident in some women. 

If the white great-grandmother be 
the source of the genic mutation, it is 
interesting to note that it was carried 
Negro women 
the third 


by two generations of 
before becoming evident in 
Negro generation. 

That eomplete anhidrosis may not 
be present in all cases has been pro- 
posed by Felsher'* whose patient ap- 
peared to have not only functioning 
apocrine glands but also 5 and 7 per 
cent of the normal number of eccrine 
glands in the forearm and thigh, re- 
spectively, by the Minors iodine-starch 


Jecause of these findings, they 


test. 
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suggested hypohidrotic as a more ac 


curate term. This was not found i: 


our patient. It is more than likel) 
though that there are varving degrees 
presenting 


of deficiency in patients 


clinical evidence of heat intolerane 
and probably both terms are applicable 

It has been shown by Loewy and 
that 
parently have normal insensible per 
indicating that the 


gland apparatus is ealled into action 


Wechselman' these patients ap 


spiration, sweat 
only under conditions of inereased 
that 
probably 


demand and normal insensible 


perspiration is condueted 
through other channels. Tendlau' has 
been able to demonstrate normal ab- 
sorption function of the skin with po- 
tassium iodide which, 
into the patient’s skin, was present in 


when rubbed 
the urine within six hours. 

Although our patient's age was onl) 
26 months, the dental department pro- 


vided dentures which he ean wear 
without apparent difficulty. He also 
inserts and removes them unaided 


when 
In 1938, Kerley advised deferring 
dentures until the age of 10 years be- 


necessary. 


cause “The dental processes had not 
developed sufficiently to hold them in 


position” and “on aeceount of the dis- 
agreeable features connected with be- 
coming the artificial 
dentures.""* While temperament and 
many other factors will modify each 


accustomed to 


‘ase, in our patient these objections 
were not apparent. 

Brodie and Sarnat'® indicated that 
complete anodontia does not impair de- 
Thev 


based their opinion on serial x-rays 


velopment of the face and jaws. 


taken from 1 vear 10 months to 5 vears 
4+ months of age which showed a nor- 
mal pattern of growth. 

We noticed after six months’ obser- 
vation that with the dentures in place 
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ere is still some abnormal protrusion 
the lower lip. This appears to con- 
radict 
rressed that the lip protrusion is due 
Future long-term 
changes may, however, be more illumi- 
definite 


the supposition so often ex- 
o absence of teeth. 


nating and reveal a more 
change. 

In our experience, the dental prob- 
lem per se certainly does not seem to 
he an We be- 


lieve that for psychological and nutri- 


unsurmountable one. 


tional reasons dentures should be made 
at an early age and that they should be 
altered as growth and development 
proceed. 

While it appears that our patient is 
the second American Negro, also of 
mixed ancestry, to be reported with 
this condition in the American litera- 
ture, we believe this syndrome is not 
rare. We that, with 
time, it will be found in all races. This 
view is supported by Widderburn’ and 
Thadani? 
many cases in Hindu families around 
Sind, India; Silva? 
seribed four cases from Ceylon—three 


are convineed 


each of whom deseribed 


and de who de- 


in Singhalese and one in a Tamil.* 
In addition, as pointed out by Clous- 


ton,” whereas previously many of these. 


patients probably died of infections in 
early infaney, with the advent of anti- 
hioties and chemotherapeutic agents, 
nany will now survive to ages where 
the diagnosis can be more easily made. 


SUMMARY 


1. A ease of anhidrotie hereditary 
«todermal dysplasia is reported in a 


Negro boy of mixed ancestry. It seems 


that the boy inherited the disease from 
white maternal great-grandmother. 


*The peoples of India and Ceylon have 
t yet been well classified anthropologically. 
Vhile the Sinds are generally considered 
\ucasians (Indoaryan), the Singhalese and 
‘amils have been classified at one time or 
ther as Caucasians, Mongoloids, Africans, and 
ustraloids.” 
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2. It is suggested that this entity is 
more common than the literature indi- 
cates. 
made for 


3. Dentures should be 


these patients at an early age. 
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FISTULA TO A 


DUE 


PATENT VITELLINE DUCT 


Howarp E. Scaterrar, M.D.,* Minton M. Mazursky, M.D., ANpb 


HENRY 


BROOKLYN, 


ARIOUS forms of intestinal patho- 


logic lesions in infants and ehil- 


dren have resulted from an arrest in 
the development of the vitelline duct. 
Conservative estimates of its frequency 


When 


the omphalomesenterie or vitelline duct 


range from 1 to 3 per cent." * 


undergoes an ineomplete involution 


leaving a continuous communication 


the 
feces may be discharged at the umbil- 


hetween intestine and umbilicus, 


ical orifice. Before presenting a case 


of congenital entero-umbilical fistula 


due to a patent vitelline duct a short 
summary of the historical background 
and regional development will be 
given. 


HISTORICAL 
In the early 1800's, Johann Frederic 
Meckel, the 
the 
vitelline 


Jerlin anatomist, discussed 


anatomy and embryology of the 


duct and suggested its role 


in abdominal disease. Under anomalies 
the 


‘‘the more or less perfeet continuance 


of intestinal canal he mentions, 


of its primitive connection with the 
umbilical vesiele.’’ In referring to the 
duct malformations, 
states, ‘‘ These 
different 
formation. 


major vitelline 
Meckel 
anomalies 
the 
This 


always in the same place, by their con- 


further three 


are only degrees 


of same deviation of 


is proved by their appearing 


nections with the omphalomesenteric 


vessels, and finally, the  insensible 


From the of Pediatrics, Beth- 


Il Hospital 
*Present 
Rrooklyn, 


Department 
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Rascorr, M.D. 


N. Y. 
shades which each presents in respect 
to length and size.’ 

There has been a tendeney to con 
fuse the subject by considering all the 
anomalies of the vitelline duct as patho 
logie variants of Meckel’s divertic 
ulum. 1949 stresses 
this attitude as being incorrect histori 


a 
Chamberlain* in 
eally and illogical clinically and ana 
tomically. It should be recognized that 


the vitelline duct is the fundamental 
structure, that the diverticulum of the 
Meckel’s 


the commonest of several lesions result 


ileum which bears name is 


ing from an arrest in the development 
of the duet. 
ized by a band, polyp, cyst, sinus, and 


The conditions character 


fistula are rare entities of the omphalo 
mesenteric duct itself, and as such ar 
on a similar plane with Meckel’s dive 
ticulum. 


REGIONAL EMBRYOLOGY” 


On the under surface of the inne 
cell 


themselves in a definite sheet, the ento 


mass, cells appear and arrange 


derm. This entoderm by subdivision 


and formation of a central eavity 
fashions itself into a small volk sae. 
The splanchnic mesoderm overlying the 
nutritionally vestigial volk sae bears 
In the 3-week-old 


human embryo the roof of this yolk 


the vitelline vessels. 


sae by a process of evagination begins 
to fashion the fore and hind guts which 
are then connected by a slightly nar 
rower region to the volk sac proper. 


The isthmus of volk sae tissue connect- 
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» gut with yolk sae proper normally 
rows at a much slower rate, becoming 
out and forming a duet, the 
mphalomesenterie duet, which soon is 


drawn 


incorporated into the umbilical cord. 
Between the fourth and the tenth 
fetal life the intestine takes 
ip a temporary location in the umbil- 
ical By the end of the tenth 
week as the intestine is retracting into 


week of 
cord. 
the abdominal cavity, the umbilicus 


During this time the 
is usually undergoing 


starts to close. 
vitelline duet 
obliteration. 
Normally, by the fifth month of fetal 
life the fibrous strand of vitelline duet 
lving between the umbilicus and bowel 
has beeome detached, atrophied, and 
absorbed. Should there be a failure 
of the orderly degenerative process any 
one of the numerous congenital anom- 
alies of the omphalomesenterie duct 


may result. 
CASE REPORT 


B. S., a white male infant, weighing 
3,860 grams, was delivered at term 
under caudal anesthesia on April 8, 
1951. No apparent abnormalities were 
observed at this time. Routine care 
consisting of clearance of the air pass- 
ages, use of 1 per cent silver nitrate 
solution in the eyes, and clamping of 
the umbilieal cord with the Funis clamp 
was instituted. 

The entire pregnancy and labor were 
ineventful. There was one other 
healthy female sibling and no history 
of any abortions or miscarriages. Both 
resents were in good health. The 
family history for congenital or hered- 
itary disorders was negative. 

The Funis clamp was removed one 
lay after birth. On the morning of 
April 11, the nurse reported that the 
imbilieal cord was apparently infected 
ind draining. The infent had been 
retaining an evaporated milk formula, 
iad been passing normal meconium 
stools, appeared well hydrated, and 
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Examination of the in- 
fant revealed an area of redness sur- 
rounding the umbilicus. Slight pres- 
sure applied over this region resulted 
in the extrusion of meconium from the 
umbilicus (Fig. 1). There were no 
untoward signs or symptoms suggest- 
ing that a loop of gut might have 
originally been caught in the Funis 
clamp. The clinical impression was 
that of an entero-umbilical feeal fistula 
due to persistent vitelline duet. 


was afebrile. 





the 


protruding from 


Meconium stool 
segment of umbilical 


Fig. 1.- 
proximal 


cord. 

The baby was transferred from the 
nursery to the pediatrie ward. On 
admission, hemoglobin was 18 Gm. per 
100 ¢.c., red blood count 4.9 million 
per cubie millimeter, white blood count 
8.0 thousand per cubie millimeter with 
a differential of 50 per cent polymor- 
phonuclear leukocytes, 44 per cent 
lvmphoeytes, and 6 per cent monocytes. 
The urinalysis was negative. 

On the sixth day of life operation 
was performed. Preoperative manage- 
ment ineluded parenteral fluids intra- 
venously, prophylactic vitamin K, 
penicillin, and streptomycin. Under 
open drop ether vertical and cireum- 
umbilical incisions were made. The 
omphalus, including excessive peri- 
toneum and vitelline duet, was excised 
to less than 1 em. from the terminal 
ileum. The stump of the intestinal 
portion of the duet was turned in two 
layers. Some exeess skin was left to 


312 THE 
permit formation of an umbilicus. The 
specimen (Fig. 2) consisted of an um- 
bilicus attached to a length of vitelline 
duet which opened on to the surface ot 
the umbilicus and had a cherry-red 
color. The microscopie picture of a 
(Fig. 3) the vitelline duet 


section ol 
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contained aberrant pyloric, and in 
testinal mucosa. 

The postoperative course was uncom 
plicated, a dilute evaporated milk 
formula being introduced twenty-four 
hours after surgery. The infant was 
discharged on the twelfth day of life 








Gross snvecimen of 


patent 


vitelline duct from our 


case, 





Fig. 


mucosa on 


Photomicrograph demonstrating heterotopia. 


Pyloric mucosa on the left and intestinal 


the right. 
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veighing 3,674 grams, and _ passing 
normal stools per rectum. Complete 


vealing of the umbilieal ineision had 
occurred. Follow-up at the age of § 
months revealed an apparently normal, 
healthy baby. 
DISCUSSION 

There have been no previous reviews 
the 
pediatric literature, although it is not 
unknown in 


of this condition in Amerieéan 


textbooks and _ surgical 


journals. Cullen,® in his classical book, 
The Umbilicus and Its Diseases, pub- 
1916, 


forty cases of patent vitelline duct that 


lished in described more than 
had been reported until then. 
Kittle 1947 


viewed the literature on patent vitelline 


and associates’ in re- 
duet and added two eases of their own 
30,000 
deliveries during a ten-year period at 
This 
brought the total number of cases re- 
ported till then to 131, and ineluded 
had been discovered at 


which had oceurred in over 


the Chicago Lying-In Hospital. 


several which 
autopsy on premature infants. 

An exhaustive seareh of the litera- 
ture by ourselves revealed reports of 
the following twelve additional cases 
the total to 148 
patent vitelline duet, not counting our 
June, 1948, 


reported sixty-eight cases of umbilical 


bringing eases of 


own ease. Ferguson*® in 
anomalies occurring at the University 
Hospital, Ann Arbor, Mich., between 
1925 and 1947. of these were 
cases of patent duct. In 
April, 1946, Howell’ listed sixty-one 
cases of Meckel’s diverticulum 
in 122.490 admissions during a_ ten- 
vear period (1934 to 1944) at Duke 
Of these, only one was men- 


Right 
vitelline 


found 


Hospital. 
tioned as being in the form of a patent 
omphalomesenterie duct. A study of 
all the available material at the Mayo 
(‘linie through 1943 dealing with con- 
venital lesions in or near the vicinity 
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of the umbilicus 


Trimingham and MeDonald'’ in 1945. 


was reported by 
Of their twenty-four cases, only one 
that of a 


omphalomosenteric 


completely patent 
Ladd 


(iross,'' in their book Abdominal Sur- 


was 
duet. and 
gery of Infancy and Childhood pub- 
lished in 1941, recorded only one case 
of a completely patent vitelline duct 
in discussing operative results in 
seventy-three cases of Meckel’s diver- 
ticulum. 


surgical 


Their one case resulted in a 
mortality. In 1950, 
Arnheim" reported the fourth surgical 
cure of a ease of patent vitelline duct 


July, 


complicated by small bowel prolapse. 

The 144 
duet (including 
divided 


cases of patent vitelline 


own) may be 
113 


31 cases, respectively, depending upon 


our 


into two groups of and 


whether or not they were uncompli- 
cated. The second group of thirty-one 
cases represents cases in which the pat- 
ent duets were complicated by a pro 
lapse of small intestine though the um- 
hilical fistula. Kittle grouped his cases 
similarly. However, we feel that three 
of the eases originally placed by Kittle 
in Group 1 actually belong in Group 
2. Two of the cases were reported by 

1925 Mont- 
1938 in birth 


irreducible congenital umbilical hernias 


Mathews'* in and = by 


gomery'* in which at 


as primary pathology were noted, 
necessitating surgical intervention 
within twenty-four hours. Associated 
with the hernia and possibly predispos- 
ing to them, patent vitelline ducts 
were found. The third case reported 
in 18438, and deseribed by Cullen® in 
his book, was that of an infant with 
a patent duct and a complicating pro- 
underwent a 
reduction. the 


sumbed shortly afterward from thora- 


lapse that spontaneous 


However, infant sue- 


cic disease, probably tuberculosis. 
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Tables Li and IB indieate that 
entero-umbilical fistula due to patent 
vitelline duct is more prevalent 
among males, and is 


covered during the neonatal period. 
There has been only one report of per- 
duet 


in 1928 reported the 


sistent vitelline occurring in 


twins. Garrett! 


case of female homozygous twins who 


usually dis-~ 
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nosis, surgical resection offering th« 
only small chance for recovery. 

We consider our case noteworthy be 
cause of two unusual features, namely, 
diagnosis and early surgical 
therapy. By using the Funis clamp 
with its early removal after twenty- 


early 


four hours a diagnosis was made pos- 
sible before the navel cord had fallen 


TABLE LA, SEX DISTRIBUTION OF REPORTED CASES 


uo 17 


2% 19% 


H9% 


TABLE IB. AGE AT WHiIcH PATENT 


BIRTH 2 WK. 
ro ro 1-2 24) 
rorvTal 2 WK, 1 MO, MO. MO. 
144 4%) 12 Ss 20 


UNKNOWN 


2S 


UMBILICAL FISTULA WAS DISCOVERED* 


] | AGE 


6 MO, OVER UNKNOWN 
TO 1-3 3-5 5 OR AUTOPSY 
Il YR, YR. YR. YR. REPORT 
12 10 5 9 19 


*It is probable that some of the cases in the older age groups may actually have occurred 


it an earlier period 


TAsie Il. Tyrer or THERAPY INSTITUTED IN 


rREATED 
ryPeE OF CASI CONSERVATIVE” RESECTION 
Complicated Ss 13 
Uncomplicated 22 67 


REPORTER CASES OF PATENT VITELLINE DUCTS 


NO MENTION 


AS TO 
UNTREATED THERAPY TOTAL 
9 1 31 

12 12 113 


Conservative therapy included ligation, Caustics, curettage of tract, or occlusion apparatus 


Tanne IIL. ReSULTS IN TREATED AND UNTREATED COMPLICATED AND UNCOMPLICATED CASES 
or PATENT ENTERO-UMBILICAL FISTULA 
NO, OF CASES SURVIVED DIED 
Complicated Cases S 0 S 
Treated Conservative 13 4 9 
Untreated Resection 9 0 9 
Uncomplicated Cases 22 19 ) 
Treated Conservative 67 9 S 
Untreated Resection 12 a] % 


showed an umbilical discharge from 


such a patency during their second 


Tables Il and IIL list 


the types of therapy and the results. 


week of life. 


The complicated cases with the eon- 
comitant bowel prolapse make up 20 
per cent of the total number of cases. 
From the same tables it can be seen 


that prolapse augurs a 


grave prog- 


off. This is in contrast to those text- 
books of surgery'® where it is stated 
that the diagnosis may become ap- 
parent only after the umbilical cord 
bright red 
nodule, varying from pea to walnut 


falls off and one sees a 


size, probably representing the mucosa 
of the everted end of the patent duct. 


In our ease, abdominal pressure re- 
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sulted in extrusion of feees through 
the stump of the umbilical cord, where- 
as with the usual cord tie this would 
not have resulted until the cord had 
fallen off completely. The second fae- 
tor of significance is a natural outcome 
of early diagnosis. So far as ean be 
ascertained our case represents the 
earliest report of surgical intervention 
in the uncomplicated form reported in 
the English speaking literature. This 
is important when we consider that 
prompt surgical therapy aborts the 
possibility of prolapse and decreases 
the possibility of secondary skin in- 
fection. Of the thirty-one cases of pro- 
lapse, twenty-one occurred in the first 
month of life. 


SUMMARY 


1. A ease of congenital entero-umbil- 
ical feeal fistula due to a patent vitel- 
line duct has been reported. 

2. An unusual feature resulting in 
early diagnosis and consequently ear- 
lier therapy was directly related to 
the use of a Funis clamp instead of a 
cord tie. 

3. A review of the literature has 
heen made with special emphasis on 
sex, age of occurrence, and therapy of 
congenital entero-umbilieal fistula due 
to patent vitelline duct. 


We are indebted to Dr. Bela Schick for 
elpful suggestions in the preparation of this 
manuscript. The authors are also grateful 
to Dr. Benjamin Kogut, surgeon, and Dr. 
Peter Gruenwald, pathologist, for their co 
peration, 
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EXPERIMENTAL GLUTAMIC 


ACID TREATMENT 





IN MENTALLY 


RETARDED CHILDREN 


Vera Onuprenr, M.D. 


LINKOPING, SWEDEN 


RICK, Waelsch, and Putnam’ dem- 
1943 that 


acid had a salutary effeet on children 


onstrated in vlutamic 


with petit mal, in so far as the seizures 


decreased in frequeney and the gen 


eral activity of the patients increased. 
The results of maze tests conducted 


4 


by Zimmerman and Ross'* on white 


rats suegested that the addition of glu- 
tamie acid to the food enhanced their 
teachableness 

Albert and Warden! conducted sim 
ilar tests on white rats in a problem 


box and were able to show that in 
creased elutamie acid in the animals’ 
food served to raise their level of in 
telligence. 

Neither Stellar and MeKlrov'' nor 
Marx'' and Hamilton'' were able to 


verify these observations. 

Albert, Hoeh, and Waelsch® experi- 
mented with glutamic acid in nine chil- 
mental retarda- 


dren with secondary 


tion, postencephalitie and otherwise, 
each patient being given glutamie acid 
and a substitute alternately. In seven 
the L.q. 


after a 


these rose by about 


10 


ol 


CUuSeCS 


5 to units few months’ 


treatment. 


In several papers published between 


1946 and 1950, Zimmerman, Burege- 
meister, and Putnam,'*'’ of the Neu 
rologieal Institute, Columbia Univer- 


since demon- 


New York, 
the effect 


sity, have 


strated of glutamie aeid on 


feeble-minded children with and with- 


out epilepsy. The maximum effect, 
they found, occurred after at least Six 
From the Linképing Children’s Hospital 


months’ treatment and the doses had 
to be adapted to the patients’ reac 


tions (motor irritation with inereased 


reflexes and general unrest), being 


about 20 to 30 Gm. per day for chil 


dren in general (inereasine doses in 


later papers). Particularly interest 


ing results were obtained with elu 


tamic acid treatment in a series ol 


thirty-five slightly mentally retarded 
children with intelligence quotients ot 
from 55 to 79, which in one-third ot 
them rose to between SO and 89 after 


The 


were poorer in children with organic 


one year’s treatment. results 


brain lesions, behavior disorders, or 


emotional instability. In most 


CaSeS 
the children were outpatients. 
Several papers in recent vears hav 


reported contradictory results; Kan 


dik,’ for instanee, having summed up 


his results as being not convineing 


Quinn and Durling'’ a_ slight 
rise of the I.Q. in a 


tients without 


report 
series of outpa 
controls. In a elinieca 


series with controls, comprising fort) 


three cases, MeCulloeh® has found no 
effect of glutamic acid. Kerr and 
Szurek® describes a very small series 


which searcely permits definite evalua 


tion. Loeb and Tuddenham® have : 


very carefully arranged inpatient 
series grouped in pairs with controls 
and comprising thirty-three cases, i 
which they have found no differene 
following glutamie acid treatment 
This 


tically with analysis of variation. 


series has been treated statis 
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In a series of institutionalized fee- 

e-minded children carefully observed 

1949 and 1950 under the alternate 
dministration of glutamie acid and a 
substitute preparation, Hellstrém and 
Melin found no salutary effeet of glu- 
tamie acid (personal communication 
to the writer). These patients were 
also studied by means of electroen- 
cephalograms. 

According to Weil-Malherbe," the 
action of glutamie acid is due to the 
fact that it is the only amino acid 
oxidized direct by the cerebral sub- 
stance; and according to Nacehmansohn 
and Machado* the action occurs via a 
resynthesization of cholinacetylase. 

Karly in 1951, Astrup and Munk- 
vad® deseribed the chemistry and phys- 


iology of glutamine and glutamie aeid. 


PERSONAL INVESTIGATIONS 


In the spring of 1950 certain ex- 
periments were conducted at Storiin- 
ven Children’s Home, Sdéderképing, 
the County of Ostergétland Institution 
for Mental Defectives, in collaboration 
with the principal and teaching staff 
at the home, to elucidate the possibili- 
ties of improving the intelligence quo- 
tient in a series of feeble-minded chil- 
dren by administration of | (+) glu- 
tamie acid. The cost of the latter was 
horne by the Ostergétland County 
Council. In these experiments we 
sed 1 (~) glutamie acid, the chemical 
nd physical properties of which had 
een tested by the responsible control 
iboratory. The manufacturing chem- 
sts, AB Astra, were kind enough to 
nake up the glutamic acid in a suit- 
ble granular form and to produce a 
ibstitute preparation having a some- 

hat similar taste and smell. 

The group Was taken, without re 


ard to sex, from the school groups 
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comprising *‘eduecable feeble-minded”’ 
children between the ages of 7 and 15 
vears, with an LQ. ranging from 42 
to 77. To preclude or reduce the pos- 
sibility of variations in the 1.Q. due to 
environment, tuition, ete., only such 
children were taken as had been under 
observation at the school for at least 
two terms. Where possible we sought 
hy studying the history to exclude 
children with organie lesions. Full 
neurological examinations were ear- 
ried out in each ease, but no electro- 
encephalograms were taken. All urine 
samples were negative for pheny!l- 
pyruvie acid. Although no detailed 
psychologic investigations were under- 
taken, we endeavored to select only 
children considered reasonably well 
balanced and tractable, so that the 
medication could be carried out satis- 
factorily. Testing was done aecord 
ing to forms L and M of Terman and 
Merrill’s modification of the Stanford- 
Binet seale, arranged and translated 
by Alice Hellstrém.'* All the tests 
were carried out by the children’s own 
teachers, who had already tested them 
earlier. Since the experiments had 
been planned for 1949 the children 
were tested in the spring and fall of 
that year, so that in many cases a 
vear had elapsed since the tests when 
the glutamic acid treatment was in- 
stituted in January, 1950. Nor was 
it always possible, as will be seen from 
the tables, to conduct the final tests 
immediately after the conclusion of 
treatment. 

(ilutamie acid was administered to 
sixteen children in doses of 6 Gm. 
three times a day from Jan. 14 to May 
20, 1950, without anv demonstrable 
side effeets (see. however, the case re- 
port on patient S. H.). The teachers 
and school nurse saw to it that this 
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DFELT: GLUTAMIC ACID TREATMENT 
A granulated 
ibstitute was administered to a 
fifteen children 


ves and intelligence quotients coin- 


‘heme was adhered to. 
con- 
‘ol group of whose 
ided as closely as possible with the 
thers. It had been hoped to preclude 
dentifieation of the two groups, but 
infortunately the substitute did not 
have such a disagreeable taste as the 
vlutamie acid, so that they could be 
differentiated immediately. 

The glutamie acid treatment, as is 
the and_ tables, 
In the glu- 


evident from curves 
was not very successful. 


tamie acid group (Table I and Fig. 1), 


TABLE I. 
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Her 
had 


Since we then 


of 1949 at the age of 7 
1.Q. was 42 on admission and 
risen to 47 by the fall. 
thought the rise had ended, it was de- 
the 
series—the group she came into was, 


years. 


cided to inelude her in present 


of course, purely fortuitious. She was 
easily irritated from the start, and un- 
der glutamic acid treatment became 
even more irritable, but she presented 
none of the gastrointestinal disturb- 
ances and insomnia symptoms that are 
reported to attend treatment. 
Following the glutamie acid treatment 
her 1.Q. had risen in May, 1950, to 59. 


such 


Acip GROUP 


1.Q. According to Terman and Merrill Forms L and M 


YEAR 
OF 
INITIALS! NO. BIRTH 1944 | 1945 | 1946 
S. H. 779 1942 
R. L. iid 1940 
R.S. 710 1939 
72 
71 
A. V. iio 1939 
V. K. 767 1938 
i-B. K, 744 1938 
IR 68S 1937 71 io 
S.A 735 1937 66 
BE. Hu 746 1937 
S-E. B 695 1936 63 65 71 
B.K 72 1936 55 
4? 742 1936 
G.D. 700 1935 72 72 
0 720 1935 60 
S-E. K 727 1935 56 
1. P 755 1936 67 


ie quotients were more or less the 
ame before and after treatment, with 
both 
vithin the errors of method and within 
Only 
| one case did a conspicuous improve- 
ent but it 
ributed to the 
lue rather to environmental factors. 


linor variations in directions 


he range of the earlier values. 


oceur, eould not be at- 


glutamie acid, being 
This patient, S. H., was admitted to 


he Storiingen institution in the spring 


1.Q. 
1949 1950 

1947 | 1948 | MONTH 1.Q. MONTH 1.Q. 

Mar. 42 May 59 M 

Sept. 47 M 

Mar. 62 Nov. 61L 

Jan, 71M _ = June 73M 

Apr. ? 50 Oct. 19 L 

59 Sept. 62M Oct. 59 M 

Feb. 52 L May 46 L 
54 

Jan. 66L Sept. 62 L 

Feb. 67L Oct. 63 L 
60 Feb. 52L May 54 L 

Feb. 63M May 70M 

Feb. 551 Oct. 5S I 
56 Feb. 91, May 19 L 

Feb. 70L Apr. 70M 

Jan, 57 L May 57 1 

14 «Feb. 141 May 10L 

67 Feb. 61L May 63 L 


This rise, however, did not finish with 
the 
the contrary, it proceeded at such a 
rate that by February, 1951, her 1.Q. 
The child’s teach- 
had 
rived great benefit from the change of 
that 
vironment had been comparatively un- 
and that no 
attributed to 


discontinuance of treatment; on 


was as high as 70. 


ers were convineed that she de- 


environment, her previous en- 
significance 


the 


favorable, 


could be glutamic 
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DFELT: GLUTAMIC ACID TREATMENT 
(Cases have been reported from 
the 1.Q. has con- 


followine the termina- 


eld. 
\meric¢a 
to 
elutamie acid treatment; but 


in which 


inued rise 
on of 

the latter is to be ascribed any role 
ve must first be able unreservedly to 
environmental factors as a 


exclude 
major cause. In the present case we 
have a continuous rise as from the time 
of admission, which facet strongly sue- 
vests an environmental influence. 

As regards the question of deleteri- 
ous effects it should be pointed out 
the increased irrita- 


that, aside from 


TABLE II. 


IN 


CONTRO! 


MENTALLY RETARDED CHILDREN 321 


DISCUSSION 


It might be objected to that the pres- 
ent experimental investigation was of 


too short duration. According to Zim- 


merman, Burgemeister, and Putnam 
the duration should be at least six 
months, and preferably one to two 


vears. The dosage, too, was low, 18 Gm. 
It is desirable, as previously 
that 
to each individual ease, and preferably 


per day. 

mentioned the dose he adapted 
raised to the threshold of motor irri- 
tation, with increased reflexes and gen- 
eral unrest, which was not done in this 


GROUP 


1.Q. According to Terman and Merrill Forms L and M 


; | 1.Q. 
YEAR 
OF 1949 1950 
INITIALS | NO, | BIRTH| 1942 1944 1945 1946 1947 | 1948 | MONTH | 1.Q. MONTH | LQ. 
1G 777 1942 53 Mar. 17 May i; M 
Sept. 16 M 

K-E. K. 756 1941 07 74.) Jan. 76M Oct. 73° M 
G. J. 109 1940 ‘0 Jan, 77 L June 70 OL 
BLN. 754 1939 77 Jan. 73 Sept. 75 L 
S. L. 728 1939 my) 71 Feb. OS M Oct. 07 M 
N-E. V. 741 1938 S1 Mar. 77M Oct. 72 M 
GS. 715 1938 56 Feb. 58M CJune 57 M 
bs. Be 748 1938 55 65 Jan. 51M Oct. 1s M 
S.J. 712 1937 Oo oo Feb. ob L May oo 
cs. 658 1936 58 GS 73 Sept. 77M June 78 M 
F’. K. 703 1936 67 eb. 601 Oct. a8 I 
B. 8. 713 1936 51 Jan. 55 L June 54. L 
I. K. 740 1936 10 $8 Feb. 4171. May 12 «OL 
-O. J 704 1935 67 71 74 Feb. 60M Sept. 59 M 
r. B. 691 1935 55 Feb. 53 L May ao L 
bility in patient S. H., the glutamie = series. The maximum dosage in ehil- 


cid had no demonstrable side effects. 
Whether this was due to the low dos- 
ve has not been possible to establish. 
lhe the 
ame before and after treatment. 


neurological findings were 


In the control group (Table Il and 


treated with a substitute con- 
aining suerose and lactose, while the 


ther group received glutamic acid, the 


1.(. showed on the whole the same 
alues before and after the experi- 
ent. 





dren has been viven as about 30 Gm. 


per day. The dose used here might, 
however, be considered fairly high; 
some investigations have been pub- 


lished, especially in 1946 and 1947,* 
in which the dose was invariably from 
8 to 10 or from 6 to 24 Gim. per day. 
Moreover, the duration of treatment 
was just over four months; and there 
are published results where the effect 
on the I.Q. has been attributed to glu- 


tamic acid after treatment lasting only 
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two or three months, and where it has 
subsided when the administration was 
discontinued, thus suggesting that the 
change was due to glutamic acid. 
Henee, it should have been possible to 
obtain in four months an effect equal 
to that reported by Albert, Hoch, and 
Waelseh.? 


vestigations 


However, the American in- 


have been condueted al- 
most exclusively with outpatients, with 
all that this implies in the way of un- 
environmental influence; 
the 


cases have heen 


controllable 


and, moreover, control series in 


many meager and of 
unsuitable composition. For instance, 
in the mongolism series'’ there was no 
control group comprising mongols, al- 
though this might well have seemed 
feasible bearing in mind that as many 
as thirty mongol children and voung 
persons were available. Instead, the 
control series consisted of mentally re- 
tarded children without mongolian 
characteristies. 

I venture to claim that although the 
the the 


present 


side and 


the 


dosage was on low 


duration somewhat short, 
investigation is of some value because 
it was conducted on a series of men- 
tally retarded children with fairly uni- 
form levels of intelligence (1.Q. 42 to 
77) and assignable to a not unduly 
large age group (7 to 15 vears), being 
therefore fairly homogeneous; and be- 
the 


unchanged 


cause environmental factors were 
the in- 
the 
that 
have 
the 


true, 


quite throughout 
identical in 
effect 
present should 
A study of 


shows, it is 


vestigation and were 


two groups. Hence, any 


might have been 
been demonstrable. 
respective figures 
that the 1.Q. was constant in the glu- 
tamie acid S.H. in- 
cluded, a rise of 0.31 unit: excluded, a 


fall of 0.47 unit), but fell by 


series (patient 


2 units 


in the control series; vet the difference 
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is too small to be ascribed any signifi- 
cance, at all events in this limited ma 
terial. 

As 
proved,”” 1.e., 
1.Q., we find six of sixteen or five of 


the number who ‘*im- 


who showed a rise in the 


regards 


fifteen (ineluding or exeluding patient 
S. H.), with a mean rise of only 3.2 
units, in the glutamic acid group, and 
in two of fifteen, with a mean rise of 
1.5 units, in the control group. Even 
though a somewhat greater tendency 
to improvement was thus evident in 
the glutamic acid group, it was prob- 
ably too slight to have any value in 
such a small series. 

The 
would seem to warrant the supposi- 
tion that 1 | 
gence quotients of mentally retarded 


results of this investigation 


) glutamic acid does not 
have the salutary effect on the intelli 


children that 
had led one to expect. 


previous investigations 


SUMMARY 


(iranulated | (+) glutamic acid was 
administered to a series of sixteen chil 
dren the and 15 
vears, with intelligence quotients rang- 
ing from 42 to 77, at Storangen Chil- 
dren’s Home, Séderképing, the 
purpose of studying its effect on the 


between ages of 7 


for 
intelligence quotient. The dosage was 
18 (im. per day in three doses, and the 
duration of treatment just over four 
months. 

A control group comprising fifteen 
children of 
intelligence was treated concurrently 


corresponding ages and 


with a granulated substitute. 
The treatment had no demonstrable 
effect. 


The Ostergétland County Council made 

grant for the purchase of glutamic acid. The 

tested by Apotekens Kontrol 
AB Astra kindly prepared the 


granulated glutamic acid and the substitute 


latter was 


laboratorium. 
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The conducted the 


yunty of Gstergétland Institution for Men- 


investigation was at 


il Defectives, Storingen Children’s Home, 
siderképing, with the codperation of its Prin 
Miss Udén, the 
Karin Fornander, Mrs. Inga 


Miss Ingrid Bergman, Mrs. Anna-Greta Blom, 


ipal, Margareta teachers, 


Miss Olsson, 


nd Mr. Erie Geijer, and the school nurse, 
Sister Ella Franzenius. 
The writer wishes te record her grateful 


wknowledgments to the above institutions 


ind persons. 
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Corron FABRICS 
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L. S. Stuart, M.S.** 


WasHINGTON, D.C, 


|‘ \ previous study,' che bacterio 
static values of five selected quater 
ammonium salts against the test 


Proteus 


nar 


organism mirabilis were 


clearly defined. It seemed important, 


therefore, to extend the studies on 


these compounds to determine their 


relative efficiency as sanitizing agents 
and to elarifyv the 


for eotton fabric 


existing information on their practi 
eal value for this use 
effiei- 


com- 


Recent investigations on the 


eney of quaternary ammonium 
pounds as sanitizers and disinfectants 
for laundry have emploved bacterial 
plate counts on rinse waters to provide 
an index to the sanitizing and germi- 
cidal value of these produets. livi- 
dence of the sanitizing value of alkyl 
dimethy! benzyl ammonium chloride, 
used in a dilution of 1:5,000 ai 40° C., 
Lawrence and 


was advanced by 


Murphy and reported by Lawrence.* 
The results of their plate count studies 
on the first and second deep rinses in 
machines of Westinghouse Launder- 
mat tvpe tend to support the conten- 
tion of Bartlett that quaternary am- 
monium compounds ean be used to as 
They 
are, however, direetly contrary to the 


Mack* that the 


sure sanitary finished laundry. 


conclusion drawn by 


use of bacteriostatic quaternary am- 
Bureau of Human Nutrition and Home 
Keconomics, | S. Department of Agriculture 
**Production and Marketing \dministra- 
tion. I S. Department of Agriculture 


monium salts does not reduce the total! 
bacterial counts or counts of Escheri 
chia coli in laundry. 

A review of the literature reveals 
that little 


is available concerning mechanical re 


vers scientific information 


moval of microorganisms from fabries 
as opposed to the bactericidal effects of 


soaps, bleaches, heat, ete., during 


laundering. Roberts” usine a stand 


ardized inoculum on fabric, recovered 


a total of 3S per cent of the origina! 


inoculum from a series of five rinse 


waters as determined by plate counts 
She reported 


that in procedures using one suds and 


of viable organisms. 
two rinses, only 20 to 50 per cent of 


the original inoculum was eliminated 


from the fabric. For this reason, it is 
that 


waters cannot be emploved as an ab 


believed sterile laundry rinse 
solute index to sterile laundered fab 
rics nor final evidence of the elimini 
nation from the fabric itself of a spe 
cific infectious agent. 

However, if sanitization can be de 
fined as a treatment which reduces the 
relatively safe 


bacterial count to a 


level, it might be conceded that a re 


duction of the bacterial count in laun- 
dry rinse waters of 99.9 per cent or 
more eould he accepted as a practical 
sanitizing ef 


presumptive index to 


ficiency. In actual practice a redue 


tion of this magnitude in the rinse 


might even be emploved as a presump 
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ve index for disinfection since the 


irviving O.1 per cent might consist 


ntirely of resistant sporeforming cells 
if nonpathogenic species against which 
the usual chemical germicides are 
cnown to be ineffective. 

In experimental rinse waters where 
bacteria have 


resistant sporeforming 


been eliminated from consideration, 
and the only bacteria present are cells 
of a selected nonsporeforming test or- 
100 


in the rinse would be the minimum re- 


vanism, a reduction of per cent 
duction that could be accepted as a 
presumptive evidence of disinfection. 
However, in test procedures of a simi- 
lar type a lesser reduction of 99,999! 
per cent has been accepted as an index 
to potential value with chemical sani- 
tizers for dishes and eating utensils by 
the U. S. Publie Health Service.’ Ae- 
ceptance of 99.9 per cent reduction of 
the inoculum as determined by plate 
rinse as a 


vee : 
counts of viable cells in a 


significant end point for sanitizing 
action in these studies seemed prac- 
tical. For it would be reasonable to 


assume that a reduction of this magni- 
tude might have practical significance 
in the day-to-day maintenance of sani- 
tary conditions in home and commer- 
cial laundries where specific infectious 
agents were not known to be present. 
It should be pointed out also that the 
selection of an end point at a higher 
percentage level would have required 
the use of a greater number of deter- 
minations in these studies than seemed 
be statis- 


feasible, if results were to 


tically reliable. 


PROCEDURE 


As in previous investigations the 
ammonium 


(A) 


phenoxy ethoxy ethyl di- 


ollowing five quaternary 


compounds were employed : para 


liisobuty] 
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methyl benzyl ammonium chloride; 
(B) alkyl (C.-C,.) dimethyl benzy! 
ammonium chloride; (() alkyl (C,- 


(.) naphthyl methyl pyridinium chlo- 
ride; (I)) dodeey! acetamido dimethy! 
benzyl ammonium chloride; and (E) 
ammonium bromide. 


cetyl] trimethyl 


Henceforth these compounds will be 
referred 


nary B, 


to as quaternary A, 

The 
1:5.000 to 
quaternary 


quater 
dilutions tested 
1 :100,000, or 
9.4 


dry fabrie to 1 oz. quaternary for 187 


ete. 
ranged from 


from 1 oz. for Ib. of 
lb. of dry fabrie. 

Cotton, gauze-tvpe diaper cloth was 
used as the carrier for the test organ- 
ism. Two dry samples of this cloth, 
4 by 5 inches, weighed 3 grams. Two 
test strips folded to fit conveniently 
Petri dish 


into each were autoclaved 


for twenty minutes at 250° F., then 
dried in a hot air oven at 105° ©. 
The test organism was a_ typical 


strain of EF. coli having an average 
resistance of 1:90 to phenol, as deter- 
mined by the method of the Associa- 
tion of Official Agricultural Chemists.’ 
The stock culture was maintained at 
eo €:. 
tract Agar slants (T.G.E.) 


beef extract 3 


on Baeto-Tryptone Glucose Ex- 
trvptone 
5 Gm., glucose 1 Gm., 
(im., agar 15 Gm., distilled water 1,000 
¢.¢., With monthly transfer during the 
course of these studies. 
For the inoculum 1 ¢.c. of a twenty- 
four-hour T.G.E. broth culture of the 
organism was used to seed Kolle flasks 
T.G.E. 
for twenty- 


containing 60 ee. of agar. 
After 


four 


incubation at 37° C 
the 
removed with 50 ec. 


hours, surface growth was 


of sterile distilled 
water and a homogeneous preparation 
filtration through 


obtained by coarse 


paper, Sehleicher and Sehull, No. 588. 
The 


diluted to 


suspension of cells was 


50-60 


heavy 


give a reading on 
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Klett-Summerson photoelectric color- 
imeter usine No. 42 blue filter. This 


suspension, on further dilution of 1:20, 
provided a standard inoculum of ap- 
proximately 10,000,000 cells per cubic 
centimeter. 

Each two samples, or 3 grams of 
with 4 ¢.¢. of 


the standardized cell suspension and 


fabric, were inoculated 
introduced into a pint jar containing 


%6 «ec. of medieant. Determinations 
were made in duplicate for each dilu- 
tion of each quaternary. For controls, 


two samples of fabrie similarly inoe- 
ulated were placed in a jar containing 
sterile distilled water. 

that 


the organisms 


On ‘the assumption approxi- 


mately 50 per cent of 


may remain on the cloth, the inoculum 
deseribed above vielded a fabrie-water 
preparation containing on the order of 
300,000 bacteria per eubie centimeter 
of extractable liquid, which is roughly 
equivalent to numbers reported to be 
found in final rinse waters of home 
laundries.* 
The jars were transferred to a 
launder-ometer where they were agi- 
indicated for 
Kach 


twisted with sterile foreeps to express 


tated at temperatures 


fifteen minutes. sample was 


the liquid, then introduced into a test 
D per cent 


Tamol N.* 
exposure in the 


tube containing 20 ¢.c. of 
distilled 
After ninety minutes’ 


water solution of 


Tamol N to assure complete neutraliza- 
tion of excess quaternary, the samples 
were discarded and dilution plate 
counts on the rinse waters in the tubes 


mt WD 
PG. 


Counts were made in duplicate from 


were made using agar. 
two rinse tubes selected to vield data 
from the duplicate quaternary treat- 
tested. 


distilled 


each dilution 
the 


ments at 


The counts on water 


controls were used as a base for deter- 
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mining the per cent of organisms survi 
ving exposure to the various dilutions 
of quaternaries according to the follow- 
ing formula: 


Average number of colonies per 
rinse after exposure to quaternary 


e.e, 


; 100, 
colonies 


fabric. 


number of 
rinse of control 


Average per ¢.c, 
The per cent reduction of viable organ- 
isms was obtained by deducting from 
100 the figures obtained as above. 
When the experimentally contami- 
nated fabrie was exposed to dilutions 
of 1:5,000 quaternary, 1 ¢.¢. and 0.1 
the 
provided countable plates. Dilutions 
of 1:10, 1:100, and 1:1,000 of Tamo! N 
vielded, in most instances, plates with 


c.c. aliquots of neutralizer rinse 


30 to 300 colonies when the fabrie was 


treated with dilutions ranging from 
1:10,000) to 1:100,000 quaternary 
From the control Tamol N tubes, dilu 
tion plates of 1:100, 1:1,000, and 1:10, 
000 


data. 


were necessary to obtain similar 
Colonies were enumerated in a 
(uebee counter after forty-eight hours’ 


ineubation at 37° C. 


RESULTS AND DISCUSSION 
The results show that, in general, 
each quaternary at each temperature 


exhibits an inereasing’ effectiveness 


with increasing concentration against 
the test organism FE. coli, as determined 
by survival of viable cells in the Tamol 
The five 
naries were more efficient in 


neutralizer rinse. quater 
reducing 
this organism at 45° CC 


Sanitization, 


numbers of 
than they were at 20° C. 
i.e., a 99.9 per cent reduction of the 
contaminating organisms, required for 
all five quaternaries 1:5,000 dilution. 
or 1 oz. quaternary to 9.4 Ib. of eloth, 
when applied at 45° C fifteen 
At 20° C., quaternaries B 
showed a_ similar activity. 


for 
minutes. 
and D 
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juaternaries A, C, and E approached treatment with these same quaternaries 


is effectiveness with more than 99 _ for fifteen minutes at 45° C. 


er cent destruction. Quaternaries a di 


lution of 


8B, C, and D, when applied at 45° C. — sanitization. 


required 


1:5,000 to bring about 
In spite of the longer 


n dilution of 1:10,000, or 1 oz. of exposure period, five to twenty times 


quaternary to 18.7 lb. of cloth, also the concentration of the quaternaries 


brought about more than 99 per cent were required to sanitize the fabric 


reduction in numbers. It should be than 
pointed out that the reductions above — sixte 


cent selected as an end point for this fore, 
study cannot be considered as absolute tem] 


TABLE T. REDUCTION IN VIABLE CELLS oF E. coli 


error in the counting methods used. A 





evidence of failure to sanitize since fects at 


to render 


en hours. 


to secure 


vorary residual 


it 


bacteriostatie for 


With high temperature 


WHEN THE 


fall within the range of experimental _ benefit. 


99 per cent but less than the 99.9 per applications it appears possible, there- 


fabries which have 


bacteriostatic ef- 


lower concentrations than are 


[INOCULATED FABRIC WAS 


EXPOSED FOR FIFTEEN MINUTES AT 20° C, AND aT 45° Cy 
Quaternary dilution 1:100,000 1:50,000  1:25,000  1:10,000 1:5,000 
Ounce quaternary: 
pounds dry fabric 1:187 1:94 1:47 1:18.7 1:9.4 
Temperature Quaternary Per cent Reduction 
A 19 13 53 71 99.3 
B 0 28 49 91 99.9 
20° C, Cc 0 0 419 bt bad 99.6 
D 41 50 60 88 99.9 
E 33 66 74 9] 99.6 
A 9 49 67 91 99.9 
B i 47 78 99.4 99.9 
45° C. S 56 51 sO) 99.5 99.9 
D $4 69 78 99.2 99.9 
E 30 67 S9 OS 99.9 
*The chemical-dry fabric ratios are mathematical calculations of the actual dilutions used. 
j differences of this magnitude probably required to secure a practical sanitizing 


further comparison of the bae- 


That reduction in count seems to teriostatie and sanitizing properties of 
depend on the concentration of quater- these same quaternaries reveals that 
nary and temperature of application is — 1:5,000 to 1:10,000 dilutions at 20° C. 


evident sinee there is, in general, a for ten minutes rendered the test fabric 


eradual diminution of cells from no bacteriostatie for sixteen hours, where- 


reduction in certain instances to 99.9 as a 1:5,000 dilution applied at 20° C. 


per cent. The concentration and tem- for fifteen minutes produced sanitiza- 
perature relationship was noted also tion, according to the selected end 
n studies relating to bacteriostatic ef- point, only with quaternaries B and D, 


ects of these compounds.' There it although the reductions observed with 


vas shown that fabrie treated with «quaternaries A, 


C, 


and E closely ap- 


lilutions ranging from 1:25,000 to proached the desired level. Such data 


1:100,000 for ten minutes a 


45° CC. indicate a fairly close correlation be- 


subsequently inhibited the growth of tween the concentrations necessary to 


P. mirabilis for sixteen hours, whereas secure practical sanitizing action and 


fabrie inoculated with E. coli prior to 





residual bacteriostatic effects when ap- 
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plications are made at relatively low 
temperatures. 

for fabrie treated 
C. and 45° C, 


twenty- 


On the other hand, 


for ten minutes at 20 


to remain bacteriostatie for 


four hours or more, dilutions ranging 
from 1:1,000 through 1:4,000 were 
found necessary. Thus, if prolonged 


bacteriostatic effeets are desired, it 


would appear that concentrations con- 


siderably higher than those required 


for sanitizing would have to be em- 


ploved in treating fabrics. 

Insofar as the sanitizing capacity of 
these quaternaries is concerned, these 
confirm the findings 


results seem to 


reported by Lawrenee which showed 


that a 1:5,000 dilution of alkyl (C 
(" dimethyl benzyl ammonium chlo- 
This 


sunitizing value seems, however, to be 


ride was useful for this purpose. 


possessed by the other four compounds 
as well, provided time and temperature 
of treatment are adequate. 

Mack 


hand, coneluded 


associates,’ on the other 


that 


and 


the use of bae- 
reduce total 
The find- 


ings herein reported have demonstrated 


teriostatic agents does not 


bacterial counts of E. colt. 


that quaternary ammonium compounds 


do reduce total counts of E. colt in 
fabries provided they are emploved at 
suitable coneentrations. Also, these 


reductions were considered to be of a 
magnitude sufficient to warrant claims 
of sanitizing value when the chemicals 
were properly applied, although at 
dilutions of 1:5,000 and above they did 
fall somewhat short of the end point 
required to provide 


which would be 


presumptive evidence of disinfection 
or a treatment that could be considered 
adequate for fabrics known to ¢arry 


or strongly suspected of carrying in- 


fectious material. 
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CONCLUSIONS 


As judged by their ability to reduc 
by 99.9 per cent the EF. colt count in 


rinse waters of experimentally con- 


taminated fabrics over control rinse 
waters, the five quaternaries studied 
appear to have potential value as sani 
tizing agents in ordinary laundry 
operations. 

The efficiency of all five quaternaries 
in reducing the £. coli count of fabric 
rinse waters has been shown to depend 
upon the concentration of the chemical! 
(related possibly to fabrie-chemieal 
ratio) and temperature of application 

All five quaternaries, (A) para di 
isobuty! phenoxy ethoxy ethyl dimethy! 
henzvyl ammonium ehloride, (B) alky! 
(C.-C, ) 


chloride, (C) alkyl (C,-C,.) naphthy! 


dimethyl benzyl ammonium 


methyl pyridinium chloride, (D) do 
deey| acetamido dimethyl benzyl am- 
monium chloride, and (FE) cetyl tri 
methyl ammonium bromide, when ap- 
plied at 45° 


a dilution of 1:5,000 or at 1 oz. quater- 


for fifteen minutes in 


nary to 9.4 lb. of dry fabric, reduced 
by 99.9 per cent the E£. 
the subsequent experimental neutral- 


coli count of 
izer rinse over controls. 

At 20° C. 
posure, all five quaternaries reduced 
the EF. 


rinses by more than 99 per cent. 


with fifteen minutes’ ex- 
coli count of the experimental 


A reduction of 100 per cent was not 
the EF. 
waters with any of the five quaternaries 
studied at dilutions of 1:5,000 and 
either 20° or 45° CC. Thus, 


the potential sanitizing values noted 


seeured in coli count of rinse 


above at 


cannot be considered as presumptive 
evidence of complete germicidal action 
essential to indicate 


which would be 


value for use in disinfection. 
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Erratum 


In the article by Dr. B. B. Breese, ** Aureomyein in the Treatment of Beta 
Hemolytic Streptococeal Infections,’’ in the January, 1952, issue, the first sen- 
tence under Aureomyein Dosage on page 86 should read : 

The initial dose given was 20 mg. per kilogram of body weight in twenty- 
four hours and ealeulated to the nearest 50 me. 














INFANTILE CORTIC 


REPORT OF 


Louis G. Busu, M.D... AND 


POCATELLO, 


HIS case of infantile cortical hy 

perostosis is reported because of a 
good response to treatment with corti- 
cotropin. 

Infantile cortical hyperostosis is a 
disease of unknown etiology character- 
ized by an hyperplasia of the cortex or 
periostium of multiple bones, some- 
times with an inflammatory reaction 


of the overlying tissue, and a general- 
Fifty cases have been 


ized reaction. 
reported. 

There have been various conjectures 
An infectious agent 
has considered, either virus 
bacterial. Cultures of stapholocoeceus 
have been obtained in fluid aspirated 
from the involved areas or from the 
throat.' Caffev* obtained only 
sterile fluid on aspiration. Racely and 
associates’ considered allergy as a pOs- 
sible etiological factor and obtained a 
family history of allergies in three of 
their four cases. In all cases, seurvy, 
syphilis, vitamin A 
myelitis, and malignaney were ruled 
out. 

The age of onset has usually been 
near the third month, but one case has 
been recorded at ten days® and several 
cases have been deseribed during the 
oceurring 
have usually 


as to the etiology. 


been or 


poisoning, osted- 


Those cases 
the third month 
involvement of the mandible. 
involved have been the 
tubular scapulae, calvarium, 
ilium, and Although lesions of 
the metatarsals have been noted, none 
is reported in the metacarpals. In 
lesions of the ribs, there has been con- 
current pleurisy with exudate in sev- 
Fever has been present in 


second vear. 
near 
shown 
Other bones 

bones, 


ribs. 


eral Cases. 


many Cases. 

The corticotropin for this case was provided 
through the courtesy of Dr. Harley EF. Clux- 
ton, Jr., Medical Director, The Armour Labora- 
tories 


1 Case RESPONDING TO 


AL HYPEROSTOSIS 


TREATMENT WitH CORTICOTROPIN 


Orvinn. E. Merreui, M.D. 


IDAHO 


Laboratory studies have shown 
anemia, leukocytosis with either an in 
erease in lymphocytes or polymorpho 
nuclear cells, an elevated alkaline 
serum phosphatase, and an elevated 
sedimentation rate. 

Duration has been two to twelve 
months with eventual complete recov 
ery. Treatment heretofore has made 
little if anv change in the natural prog 
ress of the disease. Elimination diets 
and antihistamines have had no effect 
on these children. Chemotherapy and 
antibiotics have been of no aid. Once 
child showed improvement after a cast 
had been applied to the affeeted arm 
for one month.’ 


CASE REPORT 


1). B., a white male, was first seen 
at the age of 4 months with pallor, 
fever, extreme irritability, and swell 
ing of the right cheek of two weeks’ 
duration. 

Both the mother and father were 
41 vears old and in good health at the 
time of the child’s birth. The mother’s 
pregnaney and the birth of the child 
were uneventful. The child weighed 
9 pounds 2 ounces. He had been in 
good health before the illness, and he 
had received an evaporated milk for 
mula with adequate vitamin intake 
and other foods, although he had _ not 
taken orange juice. 

At the age of 4 months the child be 
came irritable, took feedings poorly, 
developed a swelling of the right cheek, 
and showed daily temperature rises to 
102° F. rectally. For a short period 
there was an area of swelling over the 
left clavicle which left spontaneously. 
For one week he received both peni- 
cillin and aureomyein without im 
provement and was then admitted to 
the hospital for observation, where he 
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received both penicillin and dihydro- 
streptomycin for five days without 
benefit. During this period swelling 
ippeared in the other cheek and a 
tentative diagnosis of infantile corti- 
cal hyperostosis was made. As x-ray 
and laboratory studies were not yet 
conelusive, the child was discharged 
and observed. 

During the following month the 
child beeame inereasingly ill. The 
swelling of both buceal areas became 
more tender and so pronounced that 
it protruded into the oral cavity and 
interfered with bending the head for- 
ward. For a period he showed actual 
weight loss and at the end of the 
month he had gained but two ounces. 
It then became possible to make a defi- 
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count varied little during this month. 
The tubereulin and Kahn tests were 
negative, the Kolmer  anticomple- 
mentary. The predominant organism 
grown on throat culture was Strepto- 
coccus viridans. 

X-ray  Studies—Examination on 
Aug. 15, 1951, showed marked cortical 
hyperplasia involving both sides of the 
mandible, most marked just anterior 
to the angles. The great soft tissue 
swelling was also evident. In cheek- 
ing earlier films, an indistinct outline 
of cortical hyperplasia could be seen 
which had previously been interpreted 
as soft tissue shadow. Films of the re- 
mainder of the skeleton showed corti- 
‘al hyperostosis involving the distal 
two-thirds of the shaft of the left ulna. 





Fig. 1.—Showing facial 
nite diagnosis of infantile cortical 
hyperostosis and he was admitted to 
the hospital for trial therapy with cor- 
ticotropin. 

Laboratory Studies——The alkaline 
serum phosphatase rose from 6.7 
Bodansky units on the first admission 
to 12.6 units on the second admission. 
The sedimentation rate was 63 mm. per 
hour (Wintrobe) on the first admission 
and remained high during the entire 
month. The red cell count dropped 
from 4.76 to 3.92 million and the hemo- 
vlobin from 12 to 11.9 grams. The 
white count on the first admission was 
15,000 with 1 basophile, 3 myeloeytes, 
2 juveniles, 2 stabs, 38 segmentals, 53 
lvmphoeytes, 1 monocyte. Several 
promyelocvtes were seen. The white 





appearance of patient. 


Films made at the completion of ther- 
apy and one month later showed no 
changes in the lesions, although there 
was great clinical improvement. 
Treatment and Results.—Cortico- 
tropin was used in the following dos- 


ages: 10 mg. every six hours for 
twenty-four doses, 5 mg. every six 
hours for twenty-four doses, 5 mg. 


every twelve hours for four doses, and 
then 5 mg. every twenty-four hours 
for three doses. 

Forty-eight hours after onset of 
treatment the child’s temperature, 
which had been showing daily rises to 
102° F., dropped to normal and has 
since remained normal. The swelling 
of the face left rapidly; his appetite 
improved remarkably. During the 








rHE JOURNAL OF PEDIATRICS 


first ten days he gained 12 ounces and however, showed practically no chang 
has continued to gain at a normal rate. He did not receive vitamin’ supple 
Ile smiled for the first ments during the early part of this 
onset of period of recovery. Four months afte 


completion of treatment he was stil! 
well 


time sinee the 
his illness and sat up for the 
first time Ilis 


sedimentation rat: 
which had been 


at about 60 mm pe 


with subperiosteal formation 


hour dropped at a reeular rate and 
three 


tion of nis ¢o 


DISCUSSION 
Was normal 


weeks afte Compl The mode of action by which corti 
irse ot treatment The 


cotropin eaused improvement in. this 
alkaline serum pl 


hosphatase dropped 
oO 84 Bodansky units one month after 
completion ol 


illness is not known since the etiolog, 
of the disease is not 


known. The re 


treatment. The turn of the temperature to normal se 


X-rays, 








omptly may not have been due to 
nA specific action of the corticotropin 

this disease, since an antipyretic 
etion has been noted in many other 
onditions. Although there is a spon 
aneous improvement in infantile cor 
ical hyperostosis, the prompt improve 
ment with treatment was almost cer 
tainly not circumstantial. Improve- 
nent may have followed an altered 
intigen-antibody response. Caffey has 
pointed out that the lesions in this con 
dition resemble those of rheumatoid 
irthritis, and it may be that the hor 
mone causes a similar response in both 





diseases. Corticotropin may affect eal- 
cium metabolism to cause an osteoporo 
sis. That this factor is of no impor- 
tanee is shown by the clinieal improve 
ment preceding any bone changes. 





SUMMARY 


1. A case of infantile cortieal hyper- 
ostosis in a 4+-month-old child is re 
ported, with involvement of the man- 
dible and lett ulna. 
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2 Following the administration of 


corticotropin there was a rapid) im 
provement in clinieal signs, with later 
return of the laboratory studies to nor- 
mal. X-rays of the involved bones 
showed no changes in the lesions one 
month after treatment, but were nor 
mal four months after treatment. 
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DUPLICATION OF THE STOMACH 


Haroup F. Bera, M.D., 


LOUISVILLE, 


CASE of 
seconda ry 


A pyloric obstruction 
to partial duplication 
of the stomach is presented because of 
the rarity of duphieation of this part 
of the tract and its 
unusual manifestation in this ease. 
Ladd and report only one 
case of duplication of the stomach in 
their series of eighteen duplications of 
the gastrointestinal tract. 


vastrointestinal 


(;ross' 


CASE REPORT 


A 2-vear-old white male was ad- 
mitted to Louisville General Hospital 
with fever, vomiting, and lethargy. 
One week before admission the patient 
had had a mild upper respiratory tract 
infection. Four days prior to admis- 
sion he became lethargie and vomited. 
The next day he felt somewhat better, 
had a bowel movement and ate well. 
That evening he again vomited and 


continued to do this for three days, 


time he had no bowel 
One day prior to admis- 


during which 
movements. 
sion he was seen in the Pediatrie Clinic 
where a diagnosis of tonsillitis and 
acute otitis was made and he was 
treated with antibioties. On return to 
the elinie the next day he was mark- 
edly dehydrated and was admitted to 
the hosnital. 
The past 
born at this 


revealed he was 
hospital after a nine- 
month normal pregnaney. Delivery 
was uncomplicated. The newborn ree- 
ord contained a note stating that the 
patient had a cauliflower type deform- 
ity of his ears, and because of a faint 
heart murmur was thought to have 
congenital heart disease. During the 
following two vears he was seen fre- 
quently in the Pediatrie Clinie, but the 
diagnosis of congenital heart disease 
was not confirmed. His clinie visits 
were chiefly for allergic eczema and 
draining ears. He had had no other 

From the De partments of Surgery and Pedi- 


itrics University of Louisville School of 
Medicine 


history 


wp Kurr Marx, M.D. 


Ky. 

illnesses except German measles at the 
of 12 months. His growth 
somewhat retarded. 


age Was 
A careful feeding history revealed 
no previous difficulties; the child had 
always eaten well. <A history of vomit 
ing in infaney could not be obtained 
Pica was denied by the mother. 
Physical examination revealed a 
poorly nourished and only fairly well 
developed, aeutely ill 2-vear-old white 
male, markedly lethargie but able to 
respond to painful stimuli. The pulse 
was 120, respirations 40 per minute 
and the temperature 101.6° F. 
The head was normal in contour, with 
the anterior fontanel admitting the 
tip of one finger, although the inner 
table was The eves showed 
slight conjunctival injection. The 
fundi appeared normal. The external 
ears were malformed. The right ear 
drum was scarred and contained a cen 
tral perforation from which there was 
moderate drainage. The posterior 
pharyngeal wall was moderately in 
jected. A few shot-sized anterior 
cervical nodes were noted. Expansion 
of the thorax was equal bilaterally 
Pereussion of the lungs was negative. 
and on auscultation a few coarse rales 
were heard. The size of the heart was 
within normal limits. The rhythm was 
regular, and no murmurs were heard 
The abdomen was seaphoid and soft 
A soft elastic mass could be palpated 
in the epigastrium. On continued pal 
pation this mass appeared to becom« 
firmer, and a peristaltic wave was ob 
served through the overlying skin 
The liver could not be felt. The tip 
of the spleen was barely palpable at 
the costal margin. On rectal examina 
tion feeal material was found in the 
ampulla. There was no blood on the 
examining finger. The genitalia wer 
those of a normal male infant. Ex 
tremities showed underdeveloped. 
somewhat atrophic muscles. The 


was 


closed. 
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' 
‘ints were broad, especially in the 
nees, and the movements were free. 


f omplete neurological examination re 
ealed nothing of note, except hypo- 
ctive reflexes. There were small areas 
if eezema below both ears. 








Fig. 1 The 
Fig. 2 The 


intact 


resected 


stomach at time of 
specimen The 


Blood count on admission showed 
480,000 red blood per eubie 
nillimeter, 1314 grams of hemoglobin, 
nd a white count of 19,200 with 78 
wlymorphonucleocytes and 22 lympho- 
Urinalysis was essentially nega- 


cells 


tes. 
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tive except for 1 plus acetone. The 
blood CO, content was 26.7 meq. per 
liter and the blood pH was 7.61. 

A flat roentgenogram of the abdo- 
men in both the recumbent and up- 
right positions demonstrated a consid- 


duplicated portion is indicated. 


duplicated stomach is indicated, 


erable amount of gas and fecal mate- 
rial throughout the colon and in a few 
loops of small bowel. Except for a 


small air bubble in the extreme upper 
portion of the fundus, the stomach was 
filled with fluid. 
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Intravenous fluid replacement ther- 
apy was immediately started. During 
the next twelve hours his condition de- 
teriorated while he continued to vomit. 
\t this point he also had a generalized 
convulsion lasting forty to fifty sec- 
onds. Calcium gluconate was added 
to the intravenous fluids, and gastro- 
intestinal suetion was _ instituted. 
Blood total protein was 4.1 grams per 
cent, chlorides 76 meq., a CO, of 27.8 
meq. per liter and pH 7.66, phosphorus 
1.46 meq. per liter. 

An electrocardiogram showed a 
heart rate of 100 with regular sinus 
rhythm, P-R interval .12, Q-S interval 
02, Q-T interval .4 second. Changes 
consistent with the diagnosis of hy po- 
kalemia were noted. 

During the next five hours the pa- 
tient’s condition gradually improved 
and hydration seemed to be consider- 
ably better 

(hemieal and microscopic examina- 
tions of the spinal fluid were reported 
as normal. 

The hypertrophic py- 
loric stenosis was considered. Approx- 
imately twenty-four hours after ad- 
mission the patient was transferred to 
the surgical department. At this time 
the vomitus became blood tinged lead- 
ing to the fear of overlooked upper 
gastrointestinal tract strangulation. 
This prompted immediate surgical in- 
tervention. 


diagnosis of 


Operative Procedure.—A right up- 
per abdominal paramedian incision 
was made, Exploration of the con- 
tents of the abdominal cavity revealed 
a mass near the pylorus. This mass 
was firm, rubbery in consisteney, and 
was situated at the distal third of the 
stomach and pylorus down to the duo- 
denum on the anterior wall of the stom- 
ach. (Fig. 1.) There was no involve- 
ment of adjacent organs. 

A small incision was made into the 
and approximately 15 ¢.. of 
green viscous fluid were evacuated. 
(Fig. 2.) At this point the lesion was 
recognized as a duplication of the 
the lining the 


mass 


stomach, since mucosa 
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cavity was similar to that of gastriv 
mucosa. Finger palpation could not 
locate any communication between th: 
duplication and the true stomach. Thi 
contents of the closed duplication had 
apparently created enough pressure to 
cause it to bulge into the pylorie por 
tion of the true stomach and ocelud 
its lumen. <As soon as the fluid was 
evacuated, the lumen of the true stom 
ach reopened. Because of the 
mon wall between the posterior wal! 
of the duplicated stomach and the an 
terior wall of the true stomach, it was 
decided that a subtotal gastrie resee- 
tion was the preferred treatment. 

The distal third of the stomach was 
resected and a retrocolic Pélva anasto- 
mosis was performed using an inne} 
row of continuous catgut suture, and 
an outer row of 4-0 silk Lembert su 
tures. 

Examination of the remainder o 
the gastrointestinal tract was then 
done. No other abnormalities could 
be found. 

The histological sections revealed a 
common muscular wall between the 
true stomach and the duplication. 
Both had intact gastrie mucosal sur 
faces. No communication could be 
located. 

Postoperative Course.—The — child 
had a totally uneventful postoperative 
course. Repeated blood counts up to 
six months have failed to reveal any 
evidence of anemia. 


com 


SUMMARY 


A ease of duplication of the stomach 


is reported. The presenting findings 
were those of high intestinal obstruc 
tion with vomiting, marked dehydra 
tion, and a palpable epigastrie mass 
Resection of the distal one-third ot 
the stomach including the duplication 
was carried out. The recovery was 
uneventful. 
REFERENCE 
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A CASE OF PERFORATED GASTRIC ULCER 
HEMATEMESIS IN AN 8-WEEK-OLD 








MANIFESTED BY 
INFANT 


EarL B. RuBeii, M.D.,* FRepeRICK LeIx, M.D.,** ANp 


Roperr A. 


CLELLAND, M.D.*** 


Los ANGELES, CALIF. 


T IS the purpose of this paper to 
| present a case of perforated gastric 
ileer in a 2-month-old infant in whom 
the eardinal symptom was hemateme- 
SIS. 

Perforated uleer is by no means un- 
known in pediatrice literature, but oe 
curs so infrequently that it is not 
usually considered in the differential 
diagnosis of the acute abdomen in in- 
faney. 

The presence of peptic ulcers in in- 
fancy was first reported in the early 
part of the nineteenth century by 
Cruvheiler,t* who found multiple gas- 
trie uleers at post-mortem examina- 
tion of three infants, aged 1, 2, and 4 
weeks, respectively. 

In 1913, Holt' reviewed ninety-one 
cases reported in the literature up to 
that time. <A study of the literature by 
Bird, Limper, and Mayer’ in 1941 un- 
covered 243 additional Two 
more cases were reported in 1950 by 
Plummer and Stabins‘ and still an 
other by Wright and Scott.’ In Sep- 
tember, 1951, Kellogg and associates* 
reported the only known survival of a 
newborn infant with a perforated gas- 
trie ulcer. 

The etiology and pathogenesis of in- 
fantile peptic uleer is not known. 
(iuthrie? postulates that circulatory in- 
stability, especially as produced by 
prolonged labor, tends to devitalize the 
gastric and duodenal mucosa. Cole® 
found uleers reported in conjunction 
with certain other pathological states 
requently enough to suggest a causal 
relationship. Some of the conditions 
ie cites in this connection are: 
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a. Bacteremias and suppurative or 
tuberculous meningitis. 

b. Burns and sealds (Curling’s ul- 
cer). 

¢. Direct epigastric trauma. 

d. Nonspecific gastritis. 

e. Anoxia of mucosa due to 
phyxia, hyperperistalsis, cerebral dis- 
ease or hemorrhagic disease of the new- 
born infant. 


as- 


The symptomatology presented by 
infants with a perforated ulcer varies 
considerably. Almost all of the pa- 
tients present a picture of shock and 
collapse. Cole® states that in the first 
fourteen days of life the outstanding 
symptoms are hematemesis or melena, 
while in the older infant shock, vomit- 
ing, or peritonitis may occur first with 
no blood evident in vomitus or stool. 
He reports the case of a 9-week-o!d_ in- 
fant whose e¢linical pieture was en- 
tirely compatible with a diagnosis of 
hypertrophic pylorie stenosis, even to 
the presence of a palpable tumor mass 
in the epigastrium and visible peri- 
staltie waves. At post mortem these 
proved to be the result of pyloric ob 
struction due to hemorrhage around a 
perforated prepvloric ulcer. The 1- 
day-old infant of Wright and Scott 
presented no physical findings other 
than e¢vanosis and tachyeardia until 
the fifth day of illness, when a elinical 
peritonitis was evident. It might be 
questioned whether this patient had a 
perforated ulcer since the first day or 
whether this developed as a result of 
local anoxia due to some other cause. 
At post mortem there was, however, no 
pathology found other than a gastric 
perforation. 

The prognosis in this condition is 
extremely grave, mortality being  re- 
ported as well over 90 per cent. The 
only patients reported as surviving 
were those subjected to prompt sur- 


gery.” ® 
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CASE REPORT 


S. S., an 8-week-old white male in- 
fant, entered the hospital with a three- 
hour history of grunting and whining 
and a one-hour history of several epi- 
sodes of vomiting of bright red liquid 
blood. The estimated blood 
one-half cup. All other symptoms were 
denied by the mother. The infant was 
a full-term 6 pound 6 ounce infant in 
good health. Difficult labor, neonatal 
and any previous 
were denied. The infant was entirely 
well until the acute onset of the pres- 
ent illness. His diet consisted only of 
an evaporated milk formula and a 
standard multivitamin preparation. 

Physical examination revealed a 
well-developed, well-nourished infant 
male in profound shock. The skin was 
pale, cold, and moist, the respirations 
shallow and labored, and the pulse 
rapid and thready. <A bright red 
bloody froth emanated from the mouth 
The heart was rapid. There 
were rhonchi throughout both 
lung fields. The abdomen was mark- 
edly distended with boardlike rigidity. 
It was impossible to evaluate tender- 
No masses could be palpated and 
no peristaltic sounds could be heard. 
The hemoglobin was 10.0 grams and 
the white blood count 10,000 with a 
normal differential count. 

A flat plate of the abdomen revealed 
uw large area of translucency in the 
mid-epigastrium, consistent with dis- 
tended stomach or a loop of bowel un- 
der tension. No free air was noted. 

It was felt that the patient’s condi- 
tion was too critical to permit surei- 
intervention. Emergency 
such transfusion, anti- 
continuous suction, 
Adrenalin, and oxygen, were started 
and continued for several hours, but 
the patient never recovered sufficiently 
to permit surgical procedure and ex- 


loss was 


cvanosis, illnesses 


and nose, 


coarse 


ness, 


cal meas- 


ures, as blood 


hioties, gastric 
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pired twelve hours after admission t 
the hospital after a fifteen-hour illness 

Post-mortem examination revealed ; 
large amount of fluid and milk in th 
peritoneal cavity, with a marked peri 
toneal inflammatory reaction. Thers 
was a 1 1 em. perforation on the 
greater curvature of the fundus of th« 
stomach. The remainder of the exam 
ination, ineluding the brain, was es 
sentially normal. 


SUMMARY AND CONCLUSIONS 


A case of perforated gastrie ulcer 
manifested by hematemesis in an & 
week-old infant has been presented 
In this case the physical findings of ab 
dominal distention with boardlike 
rigidity and the absence of peristaltic 
sounds pointed to the presence of a 
perforated viscus with a generalized 
peritonitis. Despite intensive ther 
apy, the patient never recovered from 
shock sufficiently to make surgieal in 
tervention feasible. 


It is evident that perforated gastric 
uleer must always be considered in the 


differential diagnosis of the acute ab 
domen in infaney, as well as in cases 
of unexplained shock and collapse. It 
would seem that surgical intervention 
offers the only hope of cure and should 
be carried out without delay wheneve1 
possible. 
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AN 
(i. E. 


IMPROVED EXAMINING 


PAD FOR INFANTS 


STAFFORD, M.D. 


LINCOLN, NEB. 


HE erying of small infants before, 
during, and after examination in 
the pediatric office has been found to 
be largely eliminated by the use of an 
examining pad which tends to support 
the baby, prevent rolling from side to 
side, and assists the nurse in holding 
the infant in the proper attitude for 
examination by the physician. 
The 


latex on a light plyboard base and is 


pad is constructed of foam 
completely covered with plastic mate- 
taking that the 


seams are on the upper surface pre- 


rial, care none of 





the 


plastic 


enting penetration of 
‘over by urine or feces. 

The over-all dimensions of the pad 
ire 24 by 16 inches, with the longer 
‘ides built up three inches forming a 
engthwise the 


depression roughly 


vidth of the infant’s shoulders and 
uuttocks. The surface upon which 
the infant lies is coneave and _ his 


shoulders and buttocks are so cradled 





339 


that 
infant is comfortably supported. 


rolling is discouraged and the 


In construction, the plyboard base 
is first covered with a layer of one- 
inch latex and the sides are built up 
with narrow strips of the same mate- 
rial, beveled so the sides slope gradu- 
ally to the center flat surface which 
is six inches wide. This is then cov- 
ered over all with plastic material of 
the finest facilitate 
cleaning. The plastic material can be 


grain to easy 


secured in any color to blend with the 
The 


pad can be easily and economically 


other furnishings of the office. 





made by any experienced upholsterer. 
used to 
The 


feces accumulate 


Individual paper towels are 


cover the pad during use. un- 
avoidable urine and 
in the depression and are easily wiped 
away. 

Because of the lightness of the pad 
it can be placed on a regular examin- 
ing table for the smaller patients or 


removed if larger children are to be 


examined. 





Symposium on Cerebral Palsy 
Part I 


OBSTETRICAL FACTORS IN CEREBRAL PALSY 
(ikORGE W. ANbDERSON, M.D. 
BALTIMORE, Mp. 


IK hazards of the birth processes of the modern obstetrician has had 
and obstetrie procedures on the threefold mission and purpose, First 
fetus and newborn infant are fully to reduce maternal mortality to its 


appreciated by all obstetricians. Neu- — jrreducible minimum. Second, to re 


rological sequelae, such as cerebral duce fetal and neonatal mortality, an 


palsy, mental retardation, epilepsy, finally, to safeguard the whole cours: 
and many behavior problems and o¢ pregnaney, labor, and the puer 
other ill-defined conditions have been perium, so that both mother and ehild 
charged to the birth act sinee the time conclude the experience in the opti 
of Little. In spite of the knowledge mum physical and mental state of 


accumulated in the past century ther health. 
has been no consistent opinion as to . 
; In regard to the maternal mortality 
the nature of these processes and the : 
, problem modern obstetries has had an 
exact factors which may be respon-— - s 
SoG er important part so that in the past 
sible. Oversimplification of the birth ; : : 

thirty-five vears, the national mater 
process has led to improper deduce : : ; 
nal mortality rate has decreased from 


60 to 90 deaths per 10,000 live births 
in 1915 to approximately 10 to 15 
deaths per 10,000 live births in the 
United States in 1950. In numerous 
all-white private clinies this figure ap 


tions in the past to produce a litera- 
ture with amazing extremes and diver- 
gence of opinion. Obstetrical factors 
such as the role of foreeps, breech de- 
livery, analgesia and anesthesia, in 
the production of ‘birth injury’’ and . ; 
argo ; ap proaches 0 to 5 deaths per 10,000 live 
‘anoxia,’’ in relationship to the prob- ‘ ray P 
births. This dramatie drop has been 
lem of cerebral palsy have been ex- 
attributed to numerous factors and 
tremely controversial. In recent vears , . 
sal agencies, but the most important ma) 
obstetricians have not entered into : 
be summarized as follows: 
this debate, not purposely, but because 
they have been busy with other prob- 1. Widespread training and eduea 
lems of their medical specialty. It is tion in obstetrics. 

2. Agencies for the creation of pre 
natal maternal care on city, state, and 
¢] ahatutel | thei “| national basis. 

¢ obstetrician and their possipie re- ‘ 

| 3. Blood banks, chemotherapy, and 
; adequate personnei. 
fines the aims of modern obstetrics, 4. Increase in hospital deliveries. 
in general, to have every pregnancy ». Maternal mortality committees. 
culminate in a healthy mother and 


necessary therefore to point out some 


of the aims and present difficulties of 


lation to cerebral palsy. Eastman de 


as The reduction of stillbirths and neo 
healthy baby. In addition. the role _ is and 
natal deaths in the United States has 
From the Department of Obst« cs, Jo s . 
Hopkins Pntooveiie —— i ; - heen progressively hetter ; however, 
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uch improvement can be expected 
i the future. It is this fetal wastage 
hat has oceupied the obstetrician in 
he past deeade. It is to this problem 
hat 
ave 
the stillbirth rate for fetuses born at 


most of his efforts and research 


been expended. For instance, 


five months more of gestation in 
the United States was 239 per 10,000 
live births in 1945, having dropped 
from 394 per 10,000 live births in 1922. 
Neonatal deaths in the first month of 
life have declined from 444 deaths 
per 10,000 live births in 1915 to 2438 
deaths per 10,000 live births in 1945. 
However, there has been a plateau in 


or 


these statistics during the past four 
vears. The 
the United 
summed up briefly as 
vear 1946: 


problem of ob- 
States 


follows 


or five 
be 


the 


stetries in may 


in 


5,158 
74,849 


T9079 


Maternal deaths 


Stillbirths 
Neonatal deaths 


Many people, such as Potter, who have 
analyzed these statistics feel that any 
condition which affects any one of the 
ubove causes of deaths will affect them 


all. 


factors 


Only by a combined study of the 


of one ean the reduction of 
the others take place. 

The diseussion to follow will attempt 
to cover only three broad topics in 
the vast subject of obstetrical factors 
review of 
Sec- 
mad, the eauses of fetal and neonatal 
tabulated 


rder to demonstrate the similarities 


n cerebral palsy. First, a 


e literature will be presented. 
eaths will be briefly in 
tween factors producing lethal in- 
iry and those factors associated with 
erebral palsy which may be assumed 


And _ finally, 
portion of the problems that should 


» be sublethal injury. 


investigated in order to improve 


bstetrical knowledge regarding the 
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effect of the birth processes and ob- 


stetries procedures upon the newborn 


infant. 


REVIEW OF THE LITERATURE ON 
OBSTETRICAL FACTORS IN 


CEREBRAL PALSY 


It is obvious that I must be brief 
and arbitrary in presenting as large 
a subject as this title would include. 
The literature on this subject begins 
with the paper by Little entitled ‘‘On 
the Nature and Treatment of Deform- 
ities of the Human Frame,’’ published 
in 1853. In this treatise, Little described 
‘‘spasmodie affection”’ 


four of 


which occurred due to diffieulty and 


Cases 


slowness of parturition, in which the 
babies were asphyxiated and demanded 
resuscitation for several hours follow- 
ing birth. In 1862 Little wrote further 
on this disease, and his article was 
entitled ‘‘On the Influence of Abnor- 
mal Parturition, Difficult Labors, Pre- 
mature Births, and Asphyxia Neona- 
torum on the Mental 
Condition of the Child Especially in 
Relation to the 
next one hundred vears as illustrated 


and Physieal 


Deformities.”*” Over 
in Table I the causes of cerebral palsy 
varied from Little’s concept to those 
of MeNutt felt that 
hemorrhage the 
Even medical masters such as 
William Osler 
Freud thought 


who meningeal 


was predominant 
cause. 
Sigmund Freud and 
delved into this field. 
intrauterine disease; Osler 


found 


it was an 


studied seventeen cases and 


porencephalie cavities, diffuse selero- 
sis, and atrophy as a consequence of 
intracranial hemorrhage at birth. In 
1938 the possibility that excessive seda- 
tion of the mother during labor might 
be the cause of neonatal asphyxia was 
Sehreiber. Schreiber 


advanced — by 


also suggested that some of the cere- 
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bral lesions considered as congenital 
commonly due to atrophie lobar selero- 
sis, developmental defects, and to a 
lesser extent due to birth injury. 
Benda in a study of mentally defee- 
that 


all modes of birth contributed to birth 


tive children found practically 


injuries and that cerebral hemorrhage 
was responsible for many cases of de- 
fective children. Thus, Table I is not 
a complete bibliography and does not 
intend to go into the problem of the 


TABLE lL. Historical 


AU TIIOR YEAR 


1853, 1862 


S85 
1897 
1880 
1913 


McNutt 
‘ Freud 
. Osler 
. Guthrie 
i. Collier 1924 
1935 
1938 
1938 


Yannet and Zimmerman 
Alpers and Marcovitz 
Schreiber 

Erickson 1941 


Penfield and 


Friedman and Courville 1941 


Ford 1944 


Benda 1945 


More 


the etiology 


intimate differences of opinion. 
complete discussions on 
found in 

Benda, 


are to be 
Wolf, 


Phelps, and Perlstein. 


of cerebral palsy 


the papers of Ford, 


The remainder of this review of the 


literature will be devoted to a few 


clinical papers on studies coneerned 


with the birth processes and the future 
In 


most of these papers information was 


development of cerebral palsy. 


secured in 


the 


retrograde questioning of 
Attempts to find the 


birth record five and ten years after 


parents 


ASPECTS AS TO OBSTETRICAL CAUSES OF CEREBRAI 


OF PEDIATRICS 


might also be sequelae of oxygen want 


In 1941 Penfield and Erickson in 


study of epilepsy and cerebral loca! 


ization postulated that birth ischemia 
could form local microgyria and brai 
due to 
the same vear Friedman and Courvill 
that 
sclerosis’’ and partial cerebral agenesis 


cysts arterial occlusion. h 


demonstrated ‘‘atrophie lobai 
focal or diffuse necrosis of the 
that 


sequelae 


was a 
these condi 


of 


cerebral cortex and 


tions were a neonata! 


PALSY 


POSSIBLE CAUSE 

Influence of abnormal parturition, difficult 
labors, premature birth asphyxia neo 
natorum. 

Meningeal hemorrhage. 

Intrauterine disease. 

Intracranial hemorrhage. 

Association of kernicterus 
movement, 

Pulmonary 
unknown causes, 

Relation of icterus and cerebral sequelae 

Birth injury may produce palsy. 

Cerebral lesions considered congenital 
be due to asphyxia. 

Certain lesions of birth and early infancy 
eapable of producing microgyria and 
brain eysts. 

Atrophie lobar sclerosis and partial cerebral 
agenesis are residuals of asphyxia. 

\trophie lobar sclerosis, developmental de 
feets, and birth injury. 

Supports birth injury idea. Symmetrical 
paralysis mav have asymmetrical 


with choreiforn 


degeneration of neurones t 


may 


lesion 


asphyxia. Courville has been the lead 
ing advocate of this general concept, 
subsequent papers has con- 
to the that a 


variety of lesions responsible for idio- 


and in 
idea 


tinued advance 


pathie infantile diplegias, idiocies, 
and epilepsies of 
at 


extent by neonatal asphyxia. 


indefinite etiology 
to a considerable 
Another 


are caused least 
opinion was voiced by Ford, who, writ- 
1927, and again 
meningeal hemorrhage 


ing as early as in 
1944, felt that 


and thrombosis of the superior longi- 
tudinal sinus was an infrequent caus 
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congenital diplegia but was more 


s occurrence were often futile. For 


nstanee, one of the first papers, that 


of Gustafson and Gareeau, in 1941, 


eported the obstetrical factors in 185 


cases of cerebral palsy as follows: 


12.4% hospital born 
87.6% born at home 
Not significant 
57% primiparas 
Sex 58% male 
Length of Less than 1 hour 
labor l- 6 hours 
6-12 hours 
12-18 hours 
18-24 hours 
24-48 hours 
Unknown 
postmature 


Place of 
delivery 

\ge of mother 

Parity 


cases 
56 cases 
cases 
cases 
eases 
cases 
7 cases 
Duration of 5% 
pregnancy 
Type of 35 
delivery Breech 17 
Face 3 cases 
Vertex 163 cases 
\nesthesia and No role 
analgesia 
Pituitary 13% of 
extract 
Resuscitation 
Cyanosis 


399% premature 
eases (9.7% ) 


63% of cases 
60% of cases 


Convulsions 41% of cases 


This study emphasizes the factors 
f primiparity, length of labor, pre- 
delivery, pituitary 


maturity, breech 


extract, asphyxia at birth, cyanosis, 
and convulsions in the newborn infant 
the birth 


cerebral 


as important factors in 


process in relationship to 
palsy. Yannet studied eighty-six cere- 
‘ral palsy patients in 1944 to deter- 


mine significant aspects in etiology. 


llis conelusions were as follows: 


\ge of mother 29.8 years average 
Parity No difference until 
third child 
Increase of 
dation in 
25% of 
hemiplegias 
12% 


Ist year of life 


after 
mental retar 
siblings 

50% of 


enetic factor 


bnormal labor cases. 
ematurity 
nvulsive 

lisorders 
defects 


sociated con Primarily eye 


genital defects 

Yannet, however, did not feel that 
is data regarding the birth processes 
as satisfactory since the information 
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was often obtained ten to fifteen years 
after the birth of the child and mater- 
nal impressions were often tinged by 
interim opinions and suggestions. In 
1947 MeGovern Yannet made a 
more detailed analysis of a 
group of asymmetric spastie cerebral 
Their cases were divided into 
two groups. The 
definite historv compatible with the 
diagnosis of birth trauma was present 
was shown to differ in many respects 
from the undifferentiated group in 
which this history was absent. 


and 
clinical 


palsy. 


group in which a 


These 
differences were: 


1. High proportion of first born in 
group with birth trauma. 

2. Advaneed age of mothers at the 
time of birth in the undifferentiated 
group. 

3. The smaller average head size in 
the group which experienced birth 
trauma. 

4. Increased incidence of prematur- 
itv in undifferentiated group. 

5. Tendency for hemiplegia in the 
undifferentiated group to involve the 
right side, while hemiplegia on the 
left side occurred in_ practically all 
cases of palsy due to birth trauma as 
well as of postinfectious palsy. 


that this 


repre- 


These authors concluded 


undifferentiated which 
sented 54 per cent of the total number 


of cases of asymmetric spastic paral- 


group 


ysis have many features in common 
with the spastic diplegias and probably 
represent the result of prenatal con- 
ditions leading to developmental cere- 
bral The definition of birth 
trauma in the differentiated group de- 
pended upon the following criteria: 


defects. 


1. Labor was abnormally long, diffi- 
cult, or complicated. 
2. Immediate postnatal period was 
stormy : 
a. Delay in initiation of respira- 
tions. 
b. Cvanosis. 





¢, Excessive drowsiness. 
d. Convulsions. 
Faber in 1947 studying cerebral 
damage in ninety-nine infants found 


the following factors to be present : 


Prenatal Factors: Cases 
Placental separation placenta 1) 
previa 
Toxemia 10 
Oversize infant 9 
Premature rupture of membranes a) 
Maternal trauma (falls, ete 5 
Rh incompatibility kernicterus? } 


Premature labor pains > 
\ttempted abortion 
Cardiac decompensation 


Maternal infectious disease 6 


Paranatal Factor x: (Cases 


\nesthetices 


Nitrous oxide p+ 4 
Chloroforn } 
Ether & 
Spinal l 
Sedation 
| nspectified shots Dj 
Pills and barbiturates 5 
Sedation heavy th) 
Induced labor 
Oxytoxies (pitoein? > 
(astor oil ] 
Quinine l 
Breee] presentation 4 
Delivery, abnorma 22 
Prolonged 
Drv } 
Vers 2 
Preciy ‘ ) 
(‘esaren 
High forceps 
\bnormatlities 6 
ight } 
Prolapse ] 
~ wrt ] 


Of these, abruptio placentae and 
placenta previa, toxemia, maternal 
trauma and disease, Rh incompatibil- 
ity. breech presentation, abnormal de- 
livers appeared to be inereased above 
the normal incidences in ay ‘rage ob- 


stetries clinies Included also in these 
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prenatal and = paranatal factors i 
Faber’s study were the following post 


natal factors: 


Postnatal Factors: Case 
Infeetious 26 


Encephalitis iB 
Measles 4 


Equine 3 

Unspecified 6 
Meningitis 3 
Pertussis 5 


Pneumonia 


Laryngeal diphtheria l 
High temperature with convulsions ! 
Noninfectious 3 


Convulsions severe 


(cause unknown 6 
Trauma to head 4 
Intracranial hemorrhage l 
Prolonged apnea ] 


Apnea and eardiae arrest 
(from Mecholvl ] 


Evans in 1948 observed 114 cases of 
cerebral palsy. He obtained most ot 
the information regarding the obstet 
rical factors from the mother but 
was also able to get some help in &0 
per cent of the cases from the mother’s 
attendant at birth. In seventeen cases 


the cause appeared to be: 


Case 
Hydrocephalus } 
Meningitis | 
Nonsuppurative encephalitis > 4 
Hemorrhagic disease of newborn 4 
Kernicterus due to erythroblastosis S 


The remaining ninety-seven cases 
included thirty-eight of spastie para 
plegia or tetraplegia and thirty-eight 


of double athetosis. In the thirts 


eight spastie cases a family history o 
the disease, parental consanguinity 
sex, parental age, birth order, mater 
nal health during pregnaney, and ab 
normalities of labor did not appear t 
be important. There was no evidence 


of infertility, frequent abortion, o1 


frequent twinning in the parents ot 
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these children. Premature birth, how- 
ever, Was very common, 
find- 


In the athetoid cases similar 


ings were observed, Prematurity was 
but 


as in the spastic cases. 


to the same degree 
Obstetrical 


common hot 
analgesia, forceps deliveries, neonatal 
asphyxia, convulsions, and diffieulty in 
feeding were also common. These fea 


tures suggest an association between 


diffieult labor and development of 
double athetosis. Evans suggested 
that three lines of approach be fol- 


lowed in the genesis of cerebral palsy: 


1. Close clinical and pathological 
investigation of individual types ot 
cerebral palsy, rather than **Little’s 
in general. 

2. Elucidation of the mechanism of 
damage to the nervous system in con- 
ditions in which the cause is known; 
for example, hydrocephalus, Rhesus 
incompatibility. 


disease *’ 


3. Experimental work on the effect 
of asphyxia and of venous and arterial 
esions on the immature central nerv- 
ous system. 


Link in a study of 150 children in 
Buffalo 


sessed 


with cerebral palsy also as- 


His 


may be summarized as follows: 


numerous factors. data 


\verage age of mother 24.7 vears 


Primiparas 53% 
Congenital group 19% 
ssociated epilepsy 20% 
ersion and extraction IS% 
‘ceeding difficulties 77% 
\sphyxia neonatorum 81% 
’rematures 15.39% 
Breech delivery 12% 
ifficult forceps 12% 
vphilis 2% 
rerman measles 0.6% 
neephalitis 0.6% 
lemorrhagic disease 0.6% 
Wins 4.0% 
Link felt that a high incidence of 
remature infants and foreeps_ pro- 
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moted a spastic type of disease while 
with breeches, version and extraction, 
and asphyxiation, a high incidence of 
He concluded 
the 


athetosis was 
that 


were preventable. 


present. 


about 50° per cent of Cases 


In a study by Asher and Schonell 
in 400 cases of cerebral palsy observed 
in England, a closer comparison of 
the 


factors associated with this entity as 


incidence of certain obstetrical 
compared to the normal incidence of 
the 


Was 


normal obstetrical cases 
Table 
Il. These authors coneluded that the 


factor in 


made and summarized in 


incidence of diabetes, primiparity, 
male infants, prematurity, twins, ab- 
normal labor, forceps, birth injury and 
jaundice, Rh in 


asphyxia, neonatal 


compatibility, and kernicterus were 
higher incidence than 


Athe- 
birth 


of significantly 
in the population of England. 
tosis was usually the result of 
injury, asphyxia, or neonatal jaundice. 
Spastic paralysis was produced by 
birth injury or genetie and intrauter- 
There 


in this study that asymmetrical spas 


ine facto:s. was no evidence 
ticity was more likely to be due to 
birth injury than symmetrical paral- 
VSIS. 

Denhoff and Holden 
children in 
Table 


nausea 


In a study by 
in 100 
Providence, R. L., 
III, the 


and vomiting, 


cerebral palsy 
itemized in 
maternal factors of 
hypertension, anemia, 
and vaginal hemorrhage were greatly 


Mid- 


forceps and breech delivery were the 


increased over the control study. 


commonest obstetrical factors present. 


(‘vanosis, anemia, and prematurity 


were common factors in the history of 


neonatal period. One interesting point 


in regard to neurological sequelae, 


was that in thirty-five children with 
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TABLE II. 
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OBSTETRICAL FACTORS OF CONGENITAL CEREBRAL PALSY 


Asher and Schonell (1950) England (400 Cases) 


l. Maternal age 


2. Toxemia 
3. Diabetes 
4. Primiparas 
De Sex 
Male 
Female 


6. Prematurity 

7. Twins 

8. Abnormal labor 

| Foreeps 

10. Birth injury and asphyxia 
ll. Neonatal jaundice 

12. Rh incompatibility 

13. Syphilis 

14. Kernicterus 


EVALUATION OF CAUSATIVI 
Denhoff and 


TABLE III. 


FACTORS IN 
Holden 


INCIDENCE CEREBRAI NORMAL 
PALSY CASES INCIDENCH 
(%) (%) 


Slightly older 


7.4 8.0 
O.S8 0.1 
56.4 47.0 
57.0 51.3 
$3.0 48.7 
39.4 5.0 
5.4 1.2 
9.0 
24.0 5.0 
38.0 
10.0 
12.0 Rh 8.2 
0 1.0 
5.6 


100 CASES oF CEREBRAL PALSY 
(1951) 


Meeting Street School for Cerebral Palsy Children, Providence, R. I. 


Preqnancy Disorders 
Nausea and vomiting 
Hypertension 
\nemia 
Vaginal hemorrhage 

Obstetrical Complications 
Midforeeps delivers 
Breech delivery 

Birth-Neonatal History 
Required oxvgen at birth 
Required transfusion 
Prematurity 

Cyanosis’ 
Listlessness 


Hvypertonicity 


symptoms suggesting brain damage in 
cerebral 
the end 


the control series no ease of 


palsy has been uneovered at 


of a one-year period. A number of 
other factors were present in the Den- 
hoff and 


follows ; 


Holden study and listed as 


Neonatal convulsions 10% 
High forceps 5% 
Prolonged labor 10% 
Precipitate delivery 5% 
Numerous other obstetrical factors 


were in the palsy cases but 


present 


NO. AND %G % 
WITH C.P. CHILD CONTROLS 
(100 CIIILDREN (504 BIRTHS ) 


23 0.6 
14 0.8 
12 0.4 
12 0.4 
16 3.1 
9 0.6 
0 0.8 
7 0.2 
10 2.0 
a 1.6 
8 0.2 
5 1.6 


they were not elicited in suitable con 
trol material for comparison. 

One of the recent studies is 
that of MeKhann, Belnap, and Beck 
who studied 419 children with menta 


most 


retardation, convulsive disorders, an 
Their data is ii 
tabulated form in Table IV.  Thes: 
authors stress such factors as abruptio 
prema 


cerebral palsy. 


placenta previa, kernicterus, 
turity, oversized infant, toxemia, ma 
ternal illness, prolonged labor, hea, 


sedation, induced labor, ete. 
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llowever, in the third column under 
: have been 
the im- 
Never- 
heless, this study tends to show what 
the birth processes 
and prenatal influences have on the 


data 
might alter 
tance of some of their data. 


incidence 
which 


linie 
-orded 


significant role 


future development of neurological 


sequelae. 


TABLE LV. 
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which the complications of pregnancy, 


labor, and birth weight have been 
voluntarily reported by physicians 
since 1940. The children in their 


study were born during the period 
1940 to 1947. Thirty-eight per cent 
of the cerebral palsy patients had one 
or more complications as compared 
with a prevalence of 21 per cent of 


Srupy or LATE Errects oF CEREBRAL BirtTH INJURY 


MeKhann, Belnap, and Beck, Cleveland (1951) 
419 Children With Mental Retardation, Convulsive Disorders, and Palsy 


Etiology 
Birth injury (prenatal and paranatal) 
Hereditary disease + postnatal 
Congenital defects and developmental 
anomalies 
Mengolism 
Postnatal injury 
Unknown 
Kernicterus 
Causes in Prenatal Period 
Premature separation of placenta 
Placenta previa 
Kernicterus 
Prematurity 
Oversized infant 
Toxemia 
Maternal illness (anoxia 
Causes in Paranatal Period 
Prolonged labor 
Prolonged and heavy sedation 
Marked sedation 
Induced labor 
Breech delivery 
Cesarean section 
Cord defects 
Prolapse 
Holding back head 
Tight about neck 
High forceps 
Precipitous delivery 


(over 3,800 grams) 


In one of the largest studies, Lilien- 
d and Parkhurst reviewed the asso- 
tion of certain factors of pregnancy 
d parturition and the development 
261 cases of cerebral palsy from the 
ippled Children’s Program of the 
ew York State Department of 


ealth. Their data was obtained from 
state, in 


‘th certificates in that 
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CLINIC 
NO. OF Yo OF INCIDENCE 

CASES TOTAL (%) 
21 53.0 
17 4.1 
13 3.2 
24 5.8 
57 13.8 
76 18.4 
7 1.7 

7 4.0 1.5 

5 3.0 0.5 
7 4.0 

27 15.7 11.0 
6 3.5 

0 5.0 11.0 
6 3.5 

7 +.0 5.0 
10 6.0 
19 11.0 

5 3.0 1.0 

7 4.0 4.3 

14 8.0 6.0 

2 1.0 0.4 
17 10.0 

9 5.0 5-10 

5 3.0 0.0 

i) 5.0 6.0 

all births. With regard to specific 


complications, the data suggested that 
those complications which resulted in 
higher combined infant loss rates also 
had a higher degree of association with 
the development of cerebral palsy. In 
addition, those complications which 
are more commonly associated with 


fetal anoxia had a higher degree of 
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association than those more prone to 
produce mechanical birth trauma. 
The relationship of various obstetrical 
operative procedures to cerebral palsy 
was not borne out by the data after 
association of complications with 
operative procedures was taken into 
consideration. Prematurity was asso- 
ciated with cerebral palsy. This was 
true both when prematurity resulted 
from definite complications and when 
the cause of the prematurity was un- 
known. The maternal age-birth order 
distribution among the cerebral palsy 
cases Was suggestive of the existence 
of the same distribution that prevails 
among combined infant loss. Lilien- 
feld and Parkhurst then developed a 
unique point from their data. The 
mothers of the children with cerebral 
palsy had approximately 35 per cent 
more infant loss in pregnancies previ- 
ous to the birth of the cerebral palsy 
ease than in the population in general. 

The association of several factors of 
pregnancy and parturition with the 
development of cerebral palsy was of 
a pattern similar to that prevailing in 
combined infant loss. These authors 
suggest a postulation of the existence 
of a *‘continuum of reproductive wast- 
age’’ with a lethal component consist- 
ing of abortions, stillbirths and neo- 
natal deaths, and a sublethal com- 
ponent consisting of cerebral palsy 
and other related conditions. 

Krom the review of the literature 
it is apparent that a large number of 
factors in the prenatal, paranatal, and 
postnatal period play a role in etiology 
of cerebral palsy. Although these 
studies are incomplete and much im- 
provement is needed, it is apparent 
that the following factors play some 
role: 
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Prenatal Factors in 


Cerebral Palsy: % of Ca 
Maternal trauma 5 
Maternal disease 6 
Nausea and vomiting 23 
Hypertension 14 
Anemia 12 
Vaginal hemorrhage 12 
Premature separation of 

placenta (4-15 
Placenta previa 3 
Primiparity 57 
Toxemia (5-10 
Diabetes 0.8 

Paranatal Factors: 
Forceps 24 
Midforceps 16 
High forceps (3-5 
Breech (4-0 
Version and extraction IS 
Cesarean section (3-8 
Holding head back 10 
Precipitate delivery 5 
Pituitrin stimulation 13 
Child Factors: 

Twins 5 
Sex 57 mak 
Kernicterus (4-6 
Neonatal jaundice 10 
Rh incompatibility 12 
Cyanosis , 30-70 
Required oxygen 30 
Birth injury and asphyxia 38-53 
Convulsions 10-30 


The above list of obstetrical factors 
in cerebral palsy are at first glan 

impressive but considerable difficulti: 

are encountered in interpretation an 
in definition. 


ANALOGY OF STUDIES OF THE ETIOLOG 
OF FETAL AND NEONATAL MORTALITY 
AND CEREBRAL PALSY 

Any student of the causes of fet: 
and neonatal death would be attract 
to the similarities of the obstetric: 
factors involved in the etiology « 
cerebral palsy and his own diffieu! 
problem. It might therefore be pro! 
itable to analyze the problem of fet: 


and neonatal death in order to gal 
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the obstetrical factors 


roduecing lethal injury as compared 


sight into 


» sublethal injury which might be 
elated to the problem of the etiology 
of cerebral palsy. 

Lilienfeld and Parkhurst have pos- 
ulated this relationship between still- 
deaths, and cerebral 


births, neonatal 


palsy. On this basis, it is possible to 
broaden the concept of fetal and neo- 
natal wastage to include cerebral palsy 
and possibly other related disorders. 


The reduction of fetal and neonatal 
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A 
more complete classification is listed 
in 
this institution for the past five years 
(1946 to 1951). The main causes of 
fetal neonatal death 
anoxia, primary prematurity, congen- 
ital birth trauma. 
How similar these causes resemble the 


slightly altered the classification. 


Table VI, whieh has been used in 


and have been 


malformation, and 


factors associated with cerebral palsy 
as previously described. A more per- 
tinent analysis of the causes of neo- 


natal death in the full-term infant ean 


deaths is a very complex problem, be gained from Table VII, which 
TABLE V. CAUSES oF INFANT AND FETAL DEATH 
(1935 to 1940) 
| NEW YORK | CHICAGO | HOPKINS 
LYING-IN STUDY | LYING-IN STUDY STUDY 
CAUSE OF DEATH (%) (%) (%) 
— : 19.8 28.7 35.7 
Primary prematurity 18.5 14.4 9.6 
Congenital malformation 14.1 11.1 9.6 
Birth trauma 11.6 13.0 9.7 
Infeetions 8.1 4.7 8.0 
Erythroblastosis 2.8 2.2 1.6 
Hemorrhagic disease 2.1 0.3 = 
Syphilis 0.6 0.2 1.2 
Maceration and maternal toxemia 5.2 5.3 12.7 
\Maceration—no toxemia 13.5 11.9 7.2 
(nknown—not macerated 3.0 6.5 3.8 
Miscellaneous 0.7 1.7 BB 
otal mortality 3.87 4.28 4.1 
Mortality of infants over 1,000 grams 3.92 3.50 3.80 
Total eases (No.) 1,000 1,173 1,043 
Stillbirths (No.) 614 564 
Neonatal deaths ( No.) 559 479 
it one of the first methods adopted shows the specific causes of all full- 
the obstetrical specialty was to de- term neonatal deaths on the Obstet- 


ne the problem. Several excellent 
tudies have been made in leading ob- 
etrical services and, merely selecting 
the Potter, 


Esopo and Marchetti, and the ob- 


random, data of 

trical service of The Johns Hopkins 
lospital are presented in Table V. 

is method of classification is being 
nerally adopted by obstetrical clinies 
United States under the influ- 
‘e of the pioneering efforts of Potter 


the 


I have 


the field of fetal pathology. 


rical Service of The Johns Hopkins 
Hospital during a thirteen-vear period 
(1937 to 1949). 
division 


Here an almost equal 
birth 
malformations, and anoxia as 


between trauma, con- 
genital 
causes of death occurred. 

In an effort to comprehend the role 
of numerous factors and the causes of 
fetal death 
1,000 grams in this clinic, a Perinatal 
Mortality Conference (etal and Neo- 
natal Mortality) was started in 1946. 


each and neonatal over 
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Each death is brought up in routine 
diseussed and evaluated 
Table VIII. 


ence with this type of conference has 


manner and 
as outlined in Experi- 
**faetors’’ in 
death and a 
the diffi- 


brought out 
the 
direction of thinking about 


many new 


evaluation of each 


TABLE VI. PATHOLOGICAI 


JOURNAL 


CLASSIFICATION 
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All of these points have been previ 
ously mentioned as possible factors in 
the variables in mortality 
and should be incorporated in any 


perinatal 


study on cerebral palsy for complete 
The complexities 
fetal 


ness of the study. 


of the eauses of and neonata! 


OF STILLBIRTHS AND NEONATAL DEATHS 


Johns Hopkins Hospital 


|. Birth 
Intracranial hemorrhage 
With tear of tentorium 
With tear of falx 
With tears of falx and tentorium 
Without dural tear (subdural) 
Ventricular hemorrhage 
Subarachnoid hemorrhage 
Rupture of liver 
Rupture of other organ or vessel 
Spinal cord injury 
Edema of larynx 
Adrenal injury 
Other 


trauma 


Il. Anoria 

Abruptio placentae 
Marginal sinus rupture 
Placenta previa 
Prolapsed eord 
Rupture of cord vessel 
Other 
Toxemia 


eord obstruction 
Uterine inertia 

Diabetes 

\bnormal uterine contraction 
Rupture oft uterus 
Intrapartum fever 
Prolonged second stage 
Hyperthyroidism 

Sickle-cell 
Death of mother 
Maternal 


Cardiae 


anemia 


medication 
dlisease 
Ill. Congenital malformations 
Incompatible with life 
Brain 
Spinal cord 

Umbilieus 


Heart 


culties in assessing the variables that 
oceur in the heterologous matings of 
the 
compared to a controlled animal ex- 


human reproductive period, as 


in reproduction. A list of 


periment 
the 
mortality are presented in Table LX. 


‘*possible factors’’ in perinatal 


Pulmonary 
Kidney 
Multiple 
Others 
LV. Infection 
Pneumonia 
Oomphalitis 
Septicemia 
Meningitis 
Other 
V. Syphilis 
Definite 
Questionable 
VI. Erythroblastosis 
VIL. 
VILE. 


Hydrops other than crythroblastosis 


Pulmonary pathology only 

Aspiration 

Atelectasis with hvaline membrane 
Atelectasis without hyaline membrane 


Tnere ased cere brospinal fluid 


X. No abnormality 
With toxemia 
Without toxemia 
Diabetes 
Other disease 


XIl. Maceration 
(No autopsy) 


only 


Placental insufficiency 


XII. 
XIII. 


The rape utic interference 
Toxemia 

Chronie maternal disease 
Acute maternal disease 


Other 
XLV. Advanced ectopic gestation 
XV. Other miscellaneous diseases 
death demand the meticulous assess 


ment of all the clinical and physiolog 
ical alterations in the prenatal an 
paranatal period. 

In an attempt to assess the prevent 
ability of fetal and neonatal deaths : 


vote is recorded at the conclusion 0! 




























CAUSE 
Birth trauma 
Brain hemorrhage 
Other trauma 


Congenital malformation 


{noria 
Abruptio 
Previa 
Prolapsed cord 


Ruptured cord vessel 


Other cord 
Inertia 


Abnormal contraction 


Diabetes 
Intrapartum fever 


TABLE VII. 
Johns Hopkins Hospital 


SYMPOSIUM ON 


CEREBRAL 


CAUSES OF NEONATAI 


PALSY 


DEAT 


1937 to 1949 (over 2,500 grams) 


om bo to 


Cis DS 


tbnormal pulmonary ventilation 


Atelectasis 
Aspiration 
Infection 
Erythroblastosis 
Unknown 
Unclassified 
Viscellaneous 
Hudrops 
Unknown with toxemia 
Syphilis 


TABLE VIII. 


DEATHS 


THE PERINATAL MORTALITY 


16 


12 
9 


le | 


169 


j 
% 


CONFERENCI 


Johns Hopkins Hospital (October, 1946 to 1951) 


lime of Conference: 


Persons in Attendance: 


Ihiective: 


4:00 p.m. Tuesday (each week). 


Obstetrics: 
Pediatrics: 


House Staff and Senior Staff 
Assigned to Newborn Service 


Medical and Nursing Students, Visitors. 


To discuss the treatment, classification, cause of death, and 
preventability of each fetal loss (over 400 grams in weight 


OF DEATHS 


and first 30 days of life) delivered in this Hospital. 


Presentation of history: 
signed to laboratory). 


Discussion of clinical history. 


Diseussion of pediatric care. 


Assistant 


Resident, Obstetrics 


Presentation of autopsy findings and placental findings 
x-ray and microscopic. 


Discussion of pathological findings. 


Review of case. 


Assignment of proper clinical and pathological elassific 


Vote on preventability. 


Vote on presence or absence of: 


Analgesia and anesthetic factor. 


Pelvie factor. 


Role of cesarean section in prevention of death. 


Future childbearing potentialities. 


o 
Zross, 


ation. 
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TABLE IX. Possipie FAcToRS IN 

|. Maternal 
Age 
Race 
Height 
Weight 
Eeonomice and social status 
Fertility characteristics 
Nutrition 
Prenatal care 
Parity 
Pel is 
Maternal 


Previous obstetrical history 


factors 


disease 


Rh sensitization 
Syphilis 
Diabetes 
Tuberculosis 
Pneumonia 
Thyroid disease 
Liver disease 
Heart 
Kidney 
Acute 
Anemia 
Rubella 
Shock 


disease 
disease 


infections 


JOURNAL OF 


PERINATAL 
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MORTALITY AND FETAL SALVAGE 


IV. Uterine 
Uterine placental blood vessel 
circulation 
Contraction pattern of uterus 
Muscle physiology and chemistry 


factors 


V. Fetal 


Birth weight 
Respiratory factors (oxygenation 
Breathing time (initial) 
Multiple births 
Maturity factors 
postmaturity 
Increased intracranial fluid 
pressure 
Eetopic gestation 


factors 


VI. Anesthesia and analgesia factors 


Type of agent 
Concentration used 
Interval—duration 
Pharmacological effect of 

agent on fetus 
Toxicological evaluation 
Skill of anesthetist 











Albuminuria and toxemia VII. Placental factors 
Interval between pregnancies ‘ 
Placenta previa 
II. Paternal factors Premature separation 
Age, ete. Marginal sinus 
Sperm biology Circumvallate 
Nutrition Tumors 
111. Obstetrical factors -- sees _ 
Presentation of fetus Smtaeerer feta ratio . 
: eeants “ weet ) 
Premature rupture of membranes mined Sanne _e & ‘ 
Onset of labor after rupture sence ( 
of membranes VILL. Umbilical cord factors 
Length of labor 
Ist stage Prolapse of eord 
2nd stage True knots 
Hvdramnios Vasa previa 
Type of delivery Rupture of cord vessel 
Obstetrical trauma Hemodynamics of cord cir 
Therapeutic interference culation : 
Intrapartum infection , 
pata I . - palate 1X. Pediatric care 
'vpe of bacteria 
Pituitrin administration Nursing care (nutrition 
‘ype of delivery Facilities for premature care 
Skill of obstetrician Skill of obstetrician 
TABLE X. PREVENTABLE Factors By VorTg oF PERINATAL MORTALITY CONFERENCE 
Johns Hopkins Hospital 
1947 to 1949) 
INFANT WEIGHT roTAL ANESTHETIC FACTOR TOTAL POSSIBLE 
(GRAMS PREVENTABILITY (&%) PREVENTABILITY (&%) 
400-999 18.3 1.6 
1,000-1,499 7.1 16.0 
1,000- 1,999 25.8 16.0 
» 000-2 499 11.7 17.0 
» 500 neonatal 213 19.6-28.7 
PELVIC FACTOR IN NEONATAL DEATIIS 
2.59004 grams 1.5% Questionable 6% Total 10.5% 
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ich conference. The results are illus- 
ated in Table X. 


to 29 per cent of the various group- 


Approximately 16 


In a similar 
and 


ngs ean be prevented. 
the 
anesthesia factors were determined to 


manner possible analgesia 


be 7 to 26 per cent. If an analgesia 
or anesthetic factor were voted present, 
it merely was indicative as a possible 
factor and does not imply that it was 
the primary cause of death in each 
ease. There are a few cases in which 
the members of the Perinatal Mortal- 
ity Conference voted the presence of 
a pelvie factor, to the extent of 4.5 to 
10.5 per cent of all deaths of babies 
over 2,500 grams delivered in the 
clinie, 

There are undoubtedly many more 
important factors that operate in the 
fetal and neonatal 
-areful 
tion in the light of present-day knowl- 
The fetal and neonatal (peri- 
natal) mortality conference serves as 


causation of mor- 


tality that eseape considera- 


edge. 


teaching medium and as a recorder 
of the multiple factors 
lethal injury. It could 
adopted as a sound foundation upon 
which further knowledge in the refine- 
ment of the birth processes related to 
sublethal 
olved in the syndrome of 


involved in 


easily be 


injury which may be in- 
cerebral 
valsy. 

It is obvious to the reader that birth 


Jury, anoxia, congenital malforma- 
ons, primary prematurity, and eryth- 
hlastosis are not only common causes 
perinatal deaths but are the com- 
with cerebral 


nm Causes associated 


lsv. Therefore, a discussion of the 
ogress in the current knowledge of 
‘+h of these entities would be justi- 


|. I have made individual selec- 
. . . ’ . 

ms, since it would be impossible to 

iew the entire literature in the 
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space allotted to this _ particular 
subject. 
PREMATURITY 

It is well known that premature in- 
fants compose about one-half of the 
total fetal al- 
though they comprise only 5 to 10 
the total Two 
points have been apparent to all in- 
in this First 
that it is important to know why pre- 


and neonatal deaths, 


per cent of births. 


vestigators problem. 


and second in 


premature 


mature labor occurs, 


importance is that many 
infants live and some die of specific 
The prematurity 
therefore should be considered. 


causes. causes of 

Eastman in a study of 3,331 pre- 
mature infants in The Johns Hopkins 
Hospital, delivered during the period 
1926 to 1945, summarized the known 
factors of 


causative prematurity as 


follows: 


Maternal disease, spontaneous 


onset 10.3% 
Maternal disease, operative 
termination 14.3% 
Congenital abnormality 1.6% 
Multiple pregnancy 11.9% 
Total: 38.1% 
Therefore the causes of prematurity 
ean be found in 40 per cent but in 


over 60 per cent no specific explana- 


tion for the accident can be elicited. 


The diseases most frequently respon- 
sible for the premature onset of labor 


are chronic hypertension, syphilis, 
previa, 
Many 


have 


abruptio placentae, placenta 
heart disease, and eclampsia. 
studies ineluding Eastman’s 
shown that premature labors are more 
common in the lower economic groups 
and therefore may be associated with 
No final 


for these statements have been avail- 


dietary deficiencies, proof 
The most important factors in 
infant 
birth weight and gestational age. 


able. 


a premature for survival are 





354 


THE 


The pathological causes of prema- 
ture deaths in The Johns Hopkins 
Hospital during the years 1937 to 
1947 in infants between 1,000 and 
2,499 grams were as follows: 

Anoxia 28.2% 

Unknown without toxemia 11.7% 

Unclassified 10.1% 

Trauma 8.3% 

Malformation 8.3% 

Atelectasis 7.2% 

Maceration 7.1% 

Unknown with toxemia 6.7% 

Pneumonia 3.0% 

Aspiration 3.0% 

Other infection 2.3% 

Syphilis (definite 1.6% 

Erythroblastosis 0.5% 

Syphilis (questionable) 0.5% 

Therapeutic interference 0.5% 

Eetopie gestation 0.2% 

Placental insufficiency O.2% 


It is evident that anoxia, trauma, mal- 
formation, and pulmonary difficulties 
are the main causes of death in the 
premature group. 

One of the most intriguing investiga- 
tions in the vast problem of prematur- 
the effort to 

contractility. The 


the muscle cell 


ity is current study 
intricate 
is defi- 


only 


uterine 
chemistry of 
nitely associated with not pre- 
maturity, but also postmaturity, uter- 


Rey- 


nolds, one of the outstanding investi- 


ine inertia, atony, and abortion. 


gators of this problem, feels that the 


most fundamental point in uterine 
contractility is the basie understand- 
ing of the contractile system of the 


musele cell. Thus Csapo has under- 


taken the problem of evaluation of 
the musele protein, actomyosin, and its 
enzyme systems in smooth muscle, in 
both experimental animals and uter- 
ine musele in human beings under 
This work is in 
but 


hope in the future to a better under- 


varying conditions. 


a basic formative period offers 


standing of why the uterus begins con- 
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tracting before 280 days of huma 


gestation. 


Some space should be devoted | 
the proper management of the pre 
mature labor and actual delivery. On: 


of the generally accepted points i 
proper handling of the premature in 
fant is not to nareotize or traumatiz 
them. Heavy sedation in an attemp' 
to delay labor after rupture of mem 
branes is a common error. During 
labor no form of analgesia except cau 
dal or spinal is justified, and deliver 
should be undertaken with caudal, 
spinal, or local infiltration anesthesia 
The variable size of a premature in 


fant’s head precludes any didactic 
statement regarding the use of forceps 
Eastman prefers median episiotom) 


and gentle fundal pressure for most 
ceases, and with the larger premature 
infants, gentle low forceps procedures 
The cord should not be clamped too 
soon since the premature infant needs 
as much blood as possible from its 
placental source. Following deliver) 
a clear airway, oxygen warmth, and 
will 


much as possible for the reduction o! 


excellent pediatric care do as 
mortality and morbidity in the pr 
mature problem, in the light of pres 
ent-day knowledge. 
CONGENITAL MALFORMATION 
The role of congenital malformatio 
in perinatal fro! 
about 10 to 15 per cent of the tot: 
Its exact 
palsy has not been 


mortality varies 


deaths. role in cerebr: 
determined bi 
many reports would place it as t! 
major cause. Numerous treatises suc 
as that of Wolf, Murphy, and Grue: 
wald detail o 
the incidence, and the general problet 
It will be appropriate to use 


into considerable 


go 


a hi 
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vrieal approach on one phase of this 

roblem. 

In the early part of this century 
|’. P. Mall, in studying early abortuses, 
coneluded that early dissociation of 
the embryo on one hand and abnor- 
malities known as monstrosities were 
simply different kinds of damage, and 
must be produced by the same set of 
He decided that impaired 
nutrition due to maternal disease was 
responsible for faulty implantation. 


causes, 


One of his students, Corner, studied 
935 pregnant pigs’ uteri with 3,774 
embryos and recorded the following 
data : 


1. Ten per cent of the eggs did not 
divide at all. 

2. Ten per cent developed into blas- 
toeytes and degenerated. 

3. Five to 10 per cent of embryos 
had died or were visibly abnormal. 

4. Seventy per cent of the eggs were 
represented at term by living pigs. 

5. No maternal disease was found 
in the wall of the pigs’ uteri and he 
coneluded that prenatal mortality oe- 
curs in the sow with complete absence 
of maternal disease. This could be 
determined by direct microscopic ex- 
amination. Therefore, the uteri must 
he functionally normal with all their 
hormone mechanisms in good order, 
since at the same time they were car- 
rving other embryos through the nor- 
mal course of development. 


The lethal gene concept 
dominated this field until the advent 
if the rhesus factor, maternal rubella, 


somewhat 


nd many new nutritional animal ex- 
eriments, such as those of Warkany, 
nd 
Buehner and Gilmaa, Gilbert, and Gil- 
an in the production of malforma- 


recent oxygen experiments of 


on by experimental embrvyological 
ethods. Corner, therefore, has modi- 
ed his views to conelude that the 
roblem of embryonic defect and 





~~ 


PALSY 355 


CEREBRAL 


death in the human species is more 
complicated than formerly supposed. 
He feels that in man, as in other ani- 
mals, that genetic and constitutional 
factors are operative in some eases, 
and disturbances of the maternal en- 
vironment in the production of pre- 
natal damage and loss in other cases. 
It would be delightful to describe 
all of new experimental ap- 
proaches but only one will be described 
in some detail since it would appeal 
predominantly to an obstetrician. 


these 


In the problem of the germ cells 
iwainst the environment, the difficulty 
securing successful pregnancies fol- 
lowing three spontaneous abortions 
(habitual abortion) is reduced to from 
16 to 27 per cent if no therapy is used 
in the subsequent pregnancy. 
and Delfs have conducted such a study 


ag 
of 


Jones 


of seventy-four pregnancies in women 
with habitual abortion. Repeated 
serum chorionie gonadotropin assays, 
determinations of urinary pregnane- 
diol, basal metabolic rates, blood cho- 
lesterol, blood sugar, dextrose tolerance 
and 
analysis of husband’s semen in addi- 


curves, serum tocopherol, and 
tion to routine gynecological investiga- 
The aim of their 
correct all demon- 


When 


accomplished, the therapeutic success 


tions were made. 
therapy to 
strable deficiencies. 


was 
this was 
was 78 per cent in future pregnancies ; 
and 85 per cent of cases were success- 
ful in those pregnancies in which no 
therapeutic found. 
Most interesting is the fact that these 


indications were 
babies at the end of one year of follow- 
up are entirely normal and no con- 
genital malformations have occurred. 
Benda in his study of mongolism lays 
great stress on the history of abortions, 
and other factors of poor reproductive 
history such as threatened abortion, 
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prematurity, and hormonal sterility. 
He advocates a period of preventive 
obstetrics and considers the mongoloid 
The 
inter- 


child as a ‘‘salvaged abortion.”’ 


work of Jones and Delfs is an 
esting reply to a portion of this prob- 
lem, and offers a ray of hope in the 
matter of practical therapeutic value 


in other acquired malformations. 
Further studies are necessary to deter- 
mine how aequired anomalies may be 
differentiated from inherited malfor- 
mations. The relation of maternal ill- 
ness other than syphilis, toxoplasmosis, 
or rubella, factor, of 


as a Cause, or 


malformation has been studied by 
They com- 
mothers who birth 
1948 in whieh 148 
were ill some time in the first trimes- 
These ill 
subsequently gave birth to 149 chil- 
dren, eight of (5.4 cent ) 
had congenital abnormalities. The 
1,080 mothers who were not ill in the 


Hartmann and Kennedy. 


pared 1,228 gave 


to 1,237 infants in 
mothers 


ter of pregnancy. 


whom per 


first trimester of pregnancy gave birth 


to 1,088 infants of whom fifty-seven 


had eongenital anom- 


or 5.2 per cent 
alies. Thus, these authors found no 
significant difference between inei- 


congenital anomalies follow- 
the first tri- 
mester of pregnaney and that follow- 


dence of 


ing maternal illness in 


ing uneventful pregnancy. Landtman 
studying the relationship between ma- 
ternal conditions during pregnancy 
the 


conelusions. 


and congenital malformations of 


fetus obtained different 


A positive correlation between multi- 
occurred, 


and malformation 


Ant e-partum 


parity 
hemorrhage occurred 
more often in pregnancies resulting in 
the birth of 
Various 


children. 
as influ- 


malformed 


morbid states such 


bronehitis, sore throats, tuber- 


mitral 


enza, 
stenosis, diabetes, and 


culosis, 
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42.5 


cent of the mothers who gave birth to 


thyrotoxicosis occurred in pe! 
malformed children as compared to 
14.5 per cent of mothers with norma! 
children. that 
the relatively high incidence of vari 


Landtman concluded 


ous morbid states during pregnaney 
malformed ehil 


among mothers with 
dren has led to the assumption that 
these states may be involved in the 


pathogenesis of fetal malformations. 
Erythroblastosis is said to be a com 
bination of an inherited anomaly in 
which a specific type of red cell de 
velops, and isoimmunization, hemoly- 
sis, and erythropoesis are the acquired 
components of the complete disease 
This entity has the complication of 
kernicterus which is capable of pro 
ducing severe cerebral defects in chil 
Stiller followed 
twenty-nin 


dren who survive. 
thirty-five 
who lived, four (15 per cent) showed 
the nervous 


Yannet re 


patients; of 
signs of involvement of 


system. MeGovern and 
ported sixty-seven cases of asymmetric 
spastie cerebral palsy in which ten per 
cent were caused by maternal isoim 
to the Rh Evans 


reported eight instances (7 per cent 


munization factor. 
in which cerebral damage was due to 
kernicterus in 114 
Sobel and Wilhelm in anothe 

found cent ol 
palsy children had sul 


eases of cerebra 
palsy. 

analysis only 3 per 
ninety-eight 
fered from erythroblastosis and con 
cluded that this factor played only : 
small role and maternal isoimmuniza 
tion was not a big factor in the tota 
This facto 


needs a larger group of eases for fina 


etiology of cerebral palsy. 


evaluation. 

The genetic or hereditary influences 
undoubtedly deserve consideration bu' 
it is possible to present only a few 
data that of Pashind wh 


such as 
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ibserved spastic paraplegia, epilepsy, 
nd idioey in three brothers in which 
and labor were pre- 
Wilson and Wolf- 
sohn have reported cerebral diplegia 
pair of 


ihe pregnancy 
sumably normal. 
and feeble-mindedness in a 
identical twins, with one instance on 
the paternal side of probable diplegia. 
Several other instances of cerebral 
birth eonditions oceurring in two or 
more members of the same family have 
heen reported by Matthews and Me- 
Dade. 

In this connection a disease in ewes 
ataxia of 
edification. 


deseribed as ‘‘neonatal 


lambs’’ deserves some 


This disease occurs in ewes of any 
age or breed and consists of two types 
of births. In the acute type the lambs 
are born with ataxia and in the de- 
layed type spastic paralysis, partic- 
ularly of the hind limbs, takes place 
two or three months following birth. 
Severe cases are unable to stand or 
walk. A paper by Innes and Shearer 
describes the pathology, as a diffuse, 
the 


from 


demyelination of 
extent 
centrum ovale to 
the 

liquefaction 


symmetrical, 
cerebrum, 
small 


varying in 
the 
demyelination of 


foci in 
gross whole 

and 
Second- 


hemispheres, with 


cavitation in extreme cases. 
ary degeneration of the motor tracts 


Al- 


though the etiology is not completely 


in the cord is always present. 


solved, it appears to be related to a 
copper deficiency and could be pre- 
vented by administration of copper to 
the ewe during the gestation period. 
The 


abreast of the new developments in 


modern obstetrician keeps 
experimental embryology, but therapy, 
either preventive or curative, in the 
ruman being is quite complicated. A 
the 
but 


few of specific causes can be 


treated 


new 


developments are 
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needed in the proper understanding 


and 
faetors in- 


constitutional, 
environmental 


of the genetie, 
maternal 


volved in human malformations. 


BIRTH TRAUMA 

It is important in any discussion of 
‘‘birth trauma’’ to first consider a 
definition of the entity. Perhaps 
Potter has an acceptable concept in 
differentiating ‘‘birth trauma’’ from 
‘‘asphyxia,’’ since these entities could 
condition 
the fetus adversely during labor or 
delivery. The simplest example is any 
condition which 
gen transport to the fetus producing 


include any which affects 


interferes with oxy- 
injury to fetal tissues, and resulting in 
permanent tissue damage and is there- 
Potter then dis- 
fetal damage 
caused by primary inadequacy of oxy- 
gen in the circulation, and that caused 
by mechanical injury. In 
terms, hemorrhage, resulting from con- 


fore a birth injury. 


tinguishes between 


simplest 


tusions, lacerations, or fractures would 
be ineluded under birth trauma and 
only primary oxygen insufficiency un- 
For this 
study I will limit my discussion to the 
hemorrhages or injuries of the brain. 


der anoxia. purposes of 


Traumatie hemorrhages in the cranial 


cavity are generally separated into 


three basic divisions: 


meningeal blood 
formation of a subdural 


1. Rupture of a 
vessel with 
hematoma. 

2. Rupture of the vein of Galen 
with subtentorial or generalized hem- 
orrhage. 

3. Rupture of the tentorium, with 
extension into the vaseular sinus with 
the formation of either subtentorial 
or generalized hemorrhage. 


A fourth type of hemorrhage is fre- 
quently seen in premature infants and 
is primarily intraventricular in type, 
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and varies from 2 to 8 per cent of the 
of 
It is debatable as to whether trauma 


total types cerebral hemorrhage. 


or asphyxia is the cause of this type 


of hemorrhage. Hemsath in a series 


of brain hemorrhages found only 15.7 


per cent of the intraventricular hem- 


orrhages associated with tears of the 


dura. For this reason in Table XI we 


have still ineluded bilateral ventricu- 


lar hemorrhages under the brain hem- 
orrhage classification as a eause of 
death. 


lieve 


There is every reason to be- 
that it 
hemorrhage due to anoxia and bleed- 


may be associated with 


ing from the choroid plexus or vena 
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cussion is devoted to the mechanical 
factors involved in the production of 
The dif- 
ferential diagnosis of asphyxial hemor- 
rhage and intracranial injury hemor 
diffieult, to 


Ehrenfest, since an engorged vein o1 


intracranial hemorrhage. 


rhage was according 
sinus is more likely to be ruptured by 
an external force. Therefore, for vari 


ous reasons it would be safer to re- 
gard every newborn infant not prop 
erly breathing as one likely to have 
been traumatized by birth. 

Tears the 
garded as an important cause of hem 


of tentorium were re- 


orrhage in the brain or meninges of 


Taste XI. Types or Brain HEMORRHAGE (PERINATAL DEATHS) 
Johns Hopkins Hospital (over 1,000 grams) 
(1937 to 1949) 
VEN 
TRICULAR 
FALX AND HEMOR 
INFANT WEIGHT rTENTORIAL FALX TENTORIAL WITHOUT RHAGE TOTAI 
GRAMS) rEARS TEARS TEAR TEAR ONLY DEATHS 
2.5004 11 l l 26 1] 50 
2,000-2,499 l 0 l 8 7 17 
1,500-1,999 2 0 0 6 3 11 
1,000-1,499 0 0 0 yg 9 18 
Total (premature) 3 (6.5% 0 1(2.2%) 23(50%) 19 (41.3%) 46 
Total (over 1,000 14 l 2 49 30 96 
grams ) 
terminalis in the wall of the lateral the newborn infant. In Table XI, 
ventricles. In our series approxi- however, only 6.5 per cent of the pre 


mately 41.3 per cent of our premature 
infants dying with brain hemorrhages 
and 21.5 per cent of full-term infants 
had this type of hemorrhage. This is 
a higher incidence than is generally 
reported but very few recent reports 
are available in the literature for com- 
parison. 
Ehrenfest in his exhaustive mono- 
graph on birth injuries did not be- 


lieve that hemorrhages into the lateral 


ventricles occurred very often. In 
this extensive review of the literature 
previous to 1931 considerable dis- 


mature infants dying with brain hem 
orrhage and 21.5 per cent of the full- 
term infants had 
sociated with intracranial hemorrhage. 
Holland who was an avid student of 
this problem vears ago found tentoria! 
tears in 81 of 167 fetuses examined. 
In general, the 
eranial injury is undoubtedly being 
Older data such as that ot 
one- 


tentorial tears as- 


incidence of intra- 


reduced, 


Ford which states that at least 


third of all deaths within the first two 
weeks of life are the result of cerebral 
injury 


birth are no longer valid. 
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lable XII indicates that only about 
10 per cent of perinatal deaths are due 
to cerebral hemorrhage and probably 
mly 20 per cent of infants born alive. 
Most leading obstetrical clinics have 
data to support this change. D’Esopo 
and Marchetti reported a reduction of 
to birth 
jury in the New York Lying-In and 
Maternity 
groupings of their eases 1935 to 1937, 
1938 to 
redue- 


one-half the deaths due in- 


Sloane Hospitals in two 
inclusive, as compared with 
1940. Smith 
tions in the per cent of premature and 
full-term stillbirths and _ neonatal 
deaths in the Boston Lying-In due to 


gross intracranial hemorrhage during 


reports similar 


TaBLe XII. 


3RAIN HEMORRHAGE PERINATAI 
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and basal ganglia of the forebrain. 
These structures lie close to the lateral 


the hemorrhages are 


of 


ventricles and 
within 


the vena magna of Galen, vena termi- 


the area the tributaries of 
nalis, vena lateralis ventriculi, ramus 
ventricularis of the vena basalis, and 
vena choroidea. Schwartz believed 
that very few infants fail to reveal at 
least some traces of traumatie brain 
lesions. Rydberg examined seventy- 
five newborn fetuses and found visibn 
bleeding in fifty-eight cases, but only 
intracerebral or intraventricular hem- 
orrhage in 28 per cent of the cases. 
He concluded that capillary bleedings 
are only detectable microscopically, 


MORTALITY 


Johns Hopkins Hospital 
(1937 to 1949) 


DEATH 
INFANT WEIGHT RATE PER 
(GRAMS) INFANTS | DEATHS NO. W/Z 1,000 
2.5004 23,768 477 30 10.4 2.1 
2,000-2,499 2,019 169 17 10.1 8.4 
1,500-1,999 639 190 11 5.8 1.7. 
1,000-1,499 350 207 18 8.7 5.1 
Total prematures 3,008 566 16 8.0 Rul 
Total perinatal 26,776 1,045 96 (9.2) 3.5 
the years 1931 to 1935 as compared and are very seldom absent in new- 
with 1941 to 1945. However, an in- born infants. Patten and Alpers 


crease in asphyxial hemorrhages oc- 
curred during a fifteen-year period in 
which the over-all mortality was de- 
creasing. 

One important type of brain hemor- 
rhage which the pathologist may over- 


ook 


death should be evaluated carefully as 


for many reasons as a cause of 


i possibility in the etiology of cerebral 


palsy. These are the hemorrhages into 


Schwartz 
detail 
He 
mphasized hemorrhages and areas of 
white matter 


he brain substanee itself. 


irst described these lesions in 


n an exhaustive treatise in 1927. 


ecrosis in the central 





studied thirty infant brains and found 
punctate and large hemorrhages in the 
the 
‘ausing destruction and 
This 


would eventually be concerned in the 


subependymal region involving 


matrix area 


interference with spongioblasts. 


deposit of myelin by virtue of their 


development into _ oligodendroglia. 


Patten and Alpers were unable to ex- 


plain the etiology of these hemor- 
rhages. Hemsath and Canavan 


studied fifty-three autopsies on new- 
born infants and carefully inspected 
the medulla in each case. In micro- 
scopic examinations of one or two sec- 
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the medulla oblongata, there 
thirty-four in- 
In twelve cases 


tions of 
were hemorrhages in 


stances (64 per cent). 


this finding supplied an anatomical 


cause of death which would otherwise 
be lacking. 

Unfortunately, recent papers on this 
particular type of hemorrhage are dif- 
ficult to find. The 
tingent on having meticulous examina- 
the 
trained personnel. 


reasons are Con- 


tions of brain and adequately 
Relationships be- 
tween this type of hemorrhage and 
future neurological sequelae are not 
within the scope of this paper, since 
considerable dispute exists in neuro- 
pathological fields regarding the patho- 
genesis of such lesions as status mar- 
moratus, and other demyelinating dis- 
The fetal 


how- 


eases of the nervous system. 


and newborn pathologist must, 


% Total 
Deliveries 

Natural cephalic 

Low forceps 

Mid- or high forceps 

Version and extraction 

Breech 

Cesarean section 

Other 


Totals 


ever, make greater efforts to study 


these microscopical hemorrhages in 
that the 


pathogenesis, and the exact nature of 


greater detail so incidence, 
the birth processes, can be better un- 
derstood and evaluated. 

No diseussion of the problem of birth 
complete without 


trauma would be 


mention of the mechanical factors in- 
volved in the methods of delivery of 
Most 


and 


newborn infants. authorities 


consider malformed contracted 


pelves, rigid soft parts, precipitate or 
prolonged labor, abnormal presenta- 
tions, high forceps deliveries, breech 


extractions, large fetal heads, and first 


JOURNAL 


OF PEDIATRICS 


babies as the essential points to be 


considered. 

Irving in 1930 demonstrated the in 
cidence of intracranial hemorrhage as- 
with types of de- 


sociated various 


livery as follows: 


Incidence of 
Hemorrhage (%) 
0.3 
0.4 
0.5 
3.0 


Type of Delivery 
Cesarean section 
Normal delivery 
Low forceps 
Midforceps 

High forceps 2.6 
Breech 2.6 
Version 1.7 


In the past twenty years most clinics 


have eliminated high forceps and 
version, and to some degree the stand- 
ard midforeeps procedures. The peri- 
natal mortality in relation to method 
of delivery and prematurity has been 


illustrated by Potter: 


% Mortality Related 

to Total Deliveries yA 
1.1 
1.1 


Prematures 


» 
] 

) 

2 
7) 
, 

5 

] 


illustrated that 
mature infants need not be the sig- 


Potter’s data pre- 
nificant reason for the inereased mor- 
tality. 
breech, 


It is impressive that version, 
and the 
commonest method of delivery in the 
high Clifford in 


analyzing the various mechanisms of 


cesarean section are 


mortality groups. 
delivery on premature infants at the 
Boston Lying-In Hospital showed simi- 
lar high neonatal mortality after 
breech delivery or cesarean section as 
compared to a definitely better record 
low 

the 


breech 


for normal delivery or forceps. 
Smith in 


problem 


analysis of entire 


that, 


an 


concluded de- 
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very excluded, and weight for weight, 
here is very little difference between 
iortality and the results of common 
ibstetrics methods of delivery. 

Since it would be impossible to delve 
into all aspects of the mechanical side 
of obstetries, and since breech delivery 
is not only associated with perinatal 
mortality but looms large in factors 
associated with cerebral palsy it will 
he singled out for special discussion. 

The gross uncorrected total infantile 
perinatal) mortality for breech de- 
livery is about 20 per cent as recorded 
by Gordon in a study of 3,301 breech 
that this 
high rate is due to an inereased inci- 


deliveries. It is apparent 
dence of prematurity, complications of 
labor, and abnormalities of the child, 
the presentation itself being respon- 
sible for only about one-third of the 
Eastman feels, however, that 
in uncomplicated full-term de- 
liveries the risk to the offspring is 
more than twice that associated with 


deaths. 
even 


vertex presentations. 

The predominant cause of death in 
breech presentations has been demon- 
strated in the past to tentorial tears 
coneurrent intracranial hemor- 
rhage. Holland had a series in which 
88 per cent of the dead fetuses after 
had Of 
course, the management of the after- 


with 


breech labors such tears. 
coming head is the primary concern of 
the obstetrician in preventing these in- 
Steptoe and Moore in a study 
of breech presentation had a fetal mor- 
tality of 3.65 per cent for 137 infants 
n which forceps were used, as com- 
vared to a fetal mortality of 6.14 per 
228 in which 


juries. 


in foreeps 


vere not used. 


ent cases 
Another problem in breech presenta- 


ion is the prolapsed cord. In Moore 


nd Steptoe’s series this accident oc- 
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curred in 4.85 per cent of the cases, 
or nine times more frequent than in 
all presentations. However, the type 
of breech, that is, frank, complete, and 
incomplete, is of importance to the at- 
tendant since prolapse of the cord oe- 
curs in only 0.4 per cent of the frank 
In incomplete and com- 
was 


breech cases. 
plete breeches, prolapsed cord 
twenty-two and twelve times greater. 
In Moore and Steptoe’s series, pro- 
lapse of the cord was responsible for 
53.3 per cent of the total deaths. 

The actual method of delivery de- 
few External 
version should always be attempted 


serves a comments. 
since it is the only preventive measure 
the obstetrician can execute before the 
actual delivery. It is generally ae- 
cepted that allowing the breech to de- 
liver spontaneously to the umbilicus 
has as good a mortality rate as when 
the infant is delivered by decomposi- 
tion and extraction. In Steptoe and 
Moore’s series the mortality rate was 
not inereased by the length of the 
second stage until it was longer than 
one hour in the primiparas and one 
and a half hours in the multiparas. 
In general, good prenatal care, close 
observation during labor, conservative 
handling of breech deliveries, the rou- 
tine use of forceps to the after-coming 
head and episiotomies when indicated 
will do much to lower the perinatal 
mortality rate in breech presentations. 
It is also possible that birth injury 
and anoxic neurological sequelae may 
also be reduced. 

Of all the factors given credit for 
the reduction of birth injury in the 
past two decades, x-ray pelvimetry de- 
serves singular mention. The pioneer 
studies by Caldwell and Moloy, Thoms, 
and Dippel have had much to do in the 
selection of cases for pelvic delivery 
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versus the abdominal route. The prac- 


tical use of this adjunct remains a 


controversial subject among _ obste- 


tricians. In Eastman’s opinion, x-ray 
pelvimetry is essential to the manage- 
ment of cases of pelvic contraction for 


the following reasons: 


1. Precision of mensuration. 

When the diagonal conjugate is under 
11.5 em. this measurement is not re- 
liable since the difference between this 
measurement and the obstetrical con- 
jugate may range between 0.1 em. and 
3.1 em. 

2. Mensuration of diameters previ- 
ously not obtainable—transverse of in- 
let; and interischial spinous diameters. 

3. Stereoscopic visualization of ar- 
chitecture of the pelvis. 

4. Evaluation descent of 
during course of labor. 


of head 


Although these are distinct advan- 
tages, Eastman cautions the profession 
in the use of abject reliance on spe- 
cific pelvie measurements to the sub- 
neglect ot good over-all 


To the student of 


ordination or 
clinical judgment. 
both perinatal mortality and birth in- 
jury, x-ray pelvimetry can be useful 
in obtaining specifie facts about bor- 
derline Recently 
Guyer and Heaton in a study of fetal 


pelvie problems. 


risk in breech delivery pointed out 
that the common denominator in eight 
of eleven cases of birth injury due to 
breech delivery was a minor degree of 
pelvie disproportion. They advised a 


combined celinieal and_ radiological 
evaluation of each patient with a pro- 
spective breech delivery. Even then 
there was no sure method for knowing 
the head 


through the pelvis. 


whether will pass gently 
These authors felt 
that the principal way in which fetal 
mortality due to breech presentation 
could be lowered was the recognition 
slight to 


cases showing moderate 


of 
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degrees of pelvic disproportion and 
their treatment by elective or early 
cesarean section. 

this 


cesarean sections that 


It should be remembered in 
period of ‘‘safe’’ 
this procedure is not completely free 
of intracranial hemorrhages. Brande) 
the literature 
seventy-two instances of intracranial 
lesions verified by mortem in 
which the infant had been delivered by 
Ehrenfest 
such 


in a review of found 


post 


cesarean section. earlier 
had 
Tauber described a case of Little’s dis 
ease, which he ascribed to trauma at 
the time of the operation. Although 
many reports on cerebral palsy de- 
the entity following 


collected nineteen -aSes 


seribe eases of 
cesarean section, only a few contain 
details regarding the indications for 
the interference. The following eases 
at least had the indication listed: 

wn 


Indication 


Author Section 


Gustafson and Garceau 

Postmaturity 
Inertia 
Inertia 


1. Term infant 
2. Term infant 
. Term infant 


+. Premature Eclampsia 
5. Premature twins Twins 
Asher and Schonell 
1. Term infant Maternal hemor 


rhage 


4 Prolapsed cord 


2. Term infant 


It would be informative to have fur- 


ther knowledge of cases of cesarean 
the 


dominal delivery in understanding the 


section and indications for ab- 


specific factors relating to possible in- 
A group 
of post-mortem cesarean section babies 


jury of the newborn infant. 


with follow-up of their future neuro- 
logical growth and development would 
also be interesting from the effects of 
the the 
etiology of cerebral palsy. 


oxygen deprivation role in 
For about one hundred years there 
has been a hotly contested debate be- 
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ween pediatricians, neurologists, or- 
pathologists, and 
obstetricians on the prognosis and the 


thopedie surgeons, 


etiological relations of birth trauma to 
numerous diseases and defects, chiefly 


neurological sequelae, in the future 
life of the child. 
It is very difficult to present the 


widely divergent views in a judicious 
and impartial manner. Only a few of 
the studies which have been done on 
this diffieult follow-up enterprise will 
be investigated. Since many investi- 
gations of this problem use the clinical 
term asphyxia and birth trauma syn- 
onvmously, it is difficult to separate 
some of the studies into the broad di- 
‘anoxia.’’ 


‘ 


visions “‘birth trauma’’ or 
Many neurologists such as Ford be- 
lieve it is impossible to correlate as- 
phyxia at birth with injury to the 
nervous system based on clinical evi- 
dence. Ford believes that congenital 
diplegia is due to atrophie lobar selero- 
sis which in turn may be due to as- 
phyxia, cerebral hemorrhage at birth, 
toxie 


or degenerative or processes 


operating in utero. His analysis of a 
large number of cases of typical di- 
plegia revealed evidence of birth in- 
jury in only a small percentage of cases. 
Ford’s recent study on birth injury 
consisted of thirty-three cases in which 
the children were born of mothers with 
difficult labor and symptoms of injury 
at birth. 
cerebral paraplegia developed. 


Only one ease of congenital 
Hemi- 
plegia or monoplegia associated with 
spasticity was the most common se- 
quelae, with four eases of double hemi- 
with disturbances as 
the remainder of the cases. 


plegias bulbar 

Fleming evaluated thirty-three chil- 
lren with definite evidence of birth in- 
iry and followed for one year. Five 
15.1 per cent) were abnormal at the 
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The five 


eases on further study were two cases 


end of a one-year follow-up. 


of mentally defective spastic, hydro- 
cephalic spastic, athetoid spastic, and 
Fleming felt there was 
no satisfactory determining 
whether the child with birth injury 
will recover or be 
jured. 
one children who survived cerebral in- 


microcephalie. 
way of 


permanently in- 
Rydberg had a series of forty- 


jury, and only ten were completely 
normal in later life. In a very large 
series of 539 newborn babies with signs 
of intracranial irritation, 
fifty-six 
mental or physical defects with forty- 


Craig ob- 


served eases with residual 
one of these cases also associated with 
19,052 consecutive 
to 2 


intraeranial 


cerebral palsy. In 
deliveries, Roberts found 1 
the infants had 
hemorrhage. In forty-eight children 
whose spinal fluid contained blood at 


per 
eent of 


birth only fourteen had signs of cere- 
bral injury and only one abnormal 
child developed in this group. Levin- 
son in a survey of sixty-five infants 
who survived cerebral hemorrhage at 
birth had the following sequelae : 
Mental deficiency 28 cases 
Mental lagging 
Periodic convulsions 
Ataxia 
Complete recovery 21 


6 cases 
6 cases 


+ cases 


‘ 29 20% 
eases (32.3%) 


Numerous other studies of this na- 
ture have been made but there is little 
information available which bears di- 
rectly on many aspects of the problem. 
Very few studies on the late results of 
cerebral birth injury are above criti- 

Part of the difficulty begins 
the birth The 
modern obstetrician must be informed 


cism, 
with actual record. 
as to the clinical signs of early detee- 
tion of central nervous system damage 
in the newborn infant. In general, the 
following symptoms should be closely 


looked for and the presence or absence 
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noted in each newborn infant’s birth 


reeord : 


1. Apathy or restlessness. 
2. Cyanosis or pallor. 

Bulging fontanels. 
+. Convulsions or twitching tremors. 
5. Difficult resuscitation. 
6. Feeble high ery. 
7. Irregular breathing. 
8. Unequal pupils or nystagmus. 
9. Poor nursing or refusal to nurse. 
10. Vomiting. 
11. Rapid or slow pulse. 
12. Presence or absence of Moro reflex. 
13. Presence of altered blood in spinal 

fluid. 


It is imperative that major obstetrics 


clinies begin evaluating the newborn 
infant in the light of its proper neuro- 


health. With 


neurosurgical 


state of 
the 


proach on subdural hematoma as ad- 


physiological 


the advent of ap- 
vocated by Ingraham and Matson it is 
imperative that early diagnosis of these 
lesions be made. These neurosurgeons 
have operated on ninety-four patients 
with subdural hematomas in the first 
two years of life. In one-third of the 


patients a history of traumatie de- 


livery was elicited. In fifty-seven pa- 
tients who have been adequately fol- 
lowed 6 months to 5 vears of age, 23 
per cent are retarded or grossly de- 
but 77 per cent are not only 
but 


havior for their age. 


ficient ; 


asymptomatic show normal be- 
The obstetrician 
is in a strategic position to suspicion 
the possibility of cerebral damage in 
the In addition, re- 


finements of the mechanieal side of ob- 


newborn infant. 
stetries will continue to maintain the 
reductions in cerebral hemorrhages ob- 
in all major obstetries clinies 
the These 
accidents not only kill the newborn 


served 
during past two decades. 
infant but may also produce sublethal 
injury that frequently arouse greater 
anguish and tragedy in the parents 
than death of the infant itself, 
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ANOXIA 
defi- 


is neces- 


For purposes of clarification, 


nition of the term 


‘anoxia’’ 
sary since inadequate oxygen supply 
could be considered as the immediat 
cause of death in all fetuses and in- 
fants who die in the first few days of 
life. 
deaths as only those in which the pri- 


Potter therefore defines ‘‘anoxic’’ 
mary causative factor lies outside the 
As 
classification 


in the patho- 
logieal (Table VI), 
anoxia can be differentiated into three 


fetus. illustrated 


groups: 


1. Qualitative changes in maternal blood. 

Severe anemia. 
Death of mother. 
Cardiac disease. 
Maternal medication. 
Hyperthyroidism. 
Toxemia. 

Diabetes. 
Intrapartum fever. 

2. Interference with oxygenation. 
Fetal blood in placenta. 
Abruptio placentae. 

Marginal sinus rupture. 

Placenta previa. 

Uterine inertia. 

Prolonged second stage. 

Abnormal uterine contraction. 

3. Inability of blood to pass from placenta 
to fetus. 

Prolapsed cord. 

Rupture of cord vessel. 

Other cord vessel obstruction. 


The characteristic findings in the fetus 
and infants dying primarily of anoxia 
are small seattered petechial hemor- 
rhages on the surfaces of the lungs, 
heart, and thymus. This concept has 
heen readily accepted and adopted b) 
The anoxia 
deaths compose 20 to 35 per cent of 


many obstetrie services. 


the total perinatal deaths, (Table V) 
In Potter’s analysis of 2,000 autopsies, 
anoxia was responsible for about the 
full 
term infants as in premature infants 


same percentage of deaths in 


In the Johns Hopkins Hospital a stud) 
of 1,043 deaths revealed the following 
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ereentage of deaths due to anoxia in 


erm infants and premature infants: 
Ante Intra Neo 
partum = partum natal 

Premature 23.6% 59.2% 22.6% 

deaths due to 

anoxia 

'erm deaths 32.6% 63.4% 22.1% 

due to anoxia 

The main causes of anoxie deaths 
have been complications of labor, 


placenta previa, 
The 


specific factor in our experience has 


abruptio placentae, 


and cord complications. most 


TaBLeE XITI. 
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The 


anoxia and asphyxia have been used 


been abruptio placentae. terms 
synonymously, therefore the patho- 
logical classification advanced by 
Potter might not be able to completely 
satisfy the physiologist, since the on- 
set of the initial extrauterine breathing 
mechanism is a more dynamic process 
The ob- 
eti- 
could be 


than previously described. 


stetrical factors involved in the 


ology of cerebral palsy 
grouped on a physiological basis as in 


Table XIII. This listing would allow 


A CLINICAL PATHOLOGICAL CONCEPT OF THE OBSTETRICAL FACTORS IN THE 


ETIOLOGY OF CEREBRAL PALSY 


I. Anoxia 
A. Anoxic Anoria (defective oxygena- 
tion of blood) 
1. Abruptio placentae 
2. Placenta previa 
Prolapsed cord 
4. Rupture of cord vessel 
5. Knots in cord 
6. Intrapartum fever 
7. Hyperthyroidism 
8. Excessive heat 
% Abnormal pulmonary ventilation 
a. Aspiration 
b. Enlarged thymus 
c. Hyaline membrane 
d. Atelectasis 
10. Anesthesia in mother 
Low oxygen tension 
11. Diabetes 
12. Erythroblastosis 
13. Placental insufficiency 
B. Anemic Anoxia (lowered oxygen 
capacity of blood) 
1. Rupture of uterus 
Maternal anemia 
Fetal anemia 
Splenic anemia 
5. Sickle-cell anem.a 
6. Sulfanilamide cyanosis 


7. Carbon monoxide poisoning 


tm Co nS 


ll. Cerebral Birth Injury 
Clinical due to: 

1. Cephalopelvie disproportiog. 
(tentorial tears) 

2. Excessive moulding (tears) 

3. Modern theories of coneussion 
(suction ) 

4. Foreeps (direct trauma) 

5. Intrauterine manipulation 
(direct trauma) 

6. Breech delivery (direct trauma) 


« 


Stagnant Anoxia (slow circulation) 
1. Heart disease mother 
2. Hypotension in mother 
a. Spinal and caudal anesthesia 
b. Heavy sedation 
3. Maternal shock 
4. Death of mother 
5. Prolonged second stage 
6. Holding head back in second stage 
7. Abnormal uterine contractions 
pitocin stimulation—Ist and 
2nd stage 
8. Forceps compression of fetal head 
(concussion ) 
9. Soft part dystocia 


10. Uterine inertia 


D. Histotoxic Anoria (interference with 
intracellular oxygen exchange) 
l. Analgesia 
2. Toxemia 
3. Biochemical imbalance 
Blood calcium 
Blood potassium 
Blood sugar 
Blood chlorides 
4, Pernicious 


vomiting of pregnancy 


Pathological types of cerebral birth 
injury 
I. Injuries of meninges 
Extradural hemorrhage 
Subdural hemorrhage 
Subarachnoid hemorrhage 
Tentorial tears 


II. Injuries of the brain 


Lacerations 
Hemorrhage 
Softenings 

Sinus thrombosis 
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a more dynamic and complete pieture 


of the pathological physiology which 


are involved in the various elinieal 


Tv pes 


of anoxia or asphyxia It is 


evident that anoxia not only produces 


its effect through an inadequate supply 


of oxygen but also through a dis 


ordered cireulation such as hypoten 


sion in the mother, abnormal uterine 


contractions and interference with in 


tracellular oxygen exehange as as 


sociated with evanide or barbiturates 


These mechanisms are integrated with 


eurrent obstet ries rhe thods ot analgesia 


and anesthesia Therefore some ex 


planation of the proper use of these 


drugs is mandatory in relation to the 


subject of anoxia in the newborn in 


fant. Certain difficulties are eneoun 


tered in obstetries, in the administra 


tion of drugs because two phvysiologi 
cal systems are involved. The fetus is 
sensitive to drugs and has in ad- 


The ef- 


very 


dition a low oxygen tension. 


feets of the drugs upon the respiration 


ot the tetus appear at a lower concen- 


tration than that required to disturb 


the mother’s respiratory mechanism. 


It is important to have complete safety 


for the mother with the anesthetic 


agent used, since it has been known 


for many hundreds of vears that a 


baby can be delivered without anes 


tl Therefore, deaths due to anes 


esla 


are hard to accept The reliet 


+} 
Csid 


of pain in obstetrical proceedures de 
mands a longer period of time than in 
surgical procedure S ul dl otten Is neces 


The 


stomach is de 


sul on unprepared patients 


iptving time ot the 


ed and vomiting frequently oecurs 


In addition, the pharmacological agent 


used must not inhibit uterine contrac 


Kastman summarizes the prob 


obstetrical analgesia and anes 


em of 


hesia a8 tollows 


OF PEDIATRICS 


1. Obstetrical anesthesia and 


vesia can, when judiciously employed 


he beneficial to both infant and mothe 
by preventing premature operative it 
tervention In addition, it permit 
more meticulous, gentle, and easier ce 
liveries 

2. No single method is entirely satis 
lactory 

3. Increasing 
informed 
during childbirth. 

$4. The mission of the obstetrician ji 
pain 
to the mother and 


hett 
relic 


demands by a 


mother for gereater 


with complete safet 
her child 

5. The doetor patient 

strengthened to 

as much of the first stage of labor wit 


to relieve 


relationshi) 
must be get throug 
the minimum of pain 

6. There are many good techniques 
each with advantages and disadvan 
tages. 

7. Mueh research is needed to prop 
erly evaluate each technique from thi 
standpoint of its effect on the phys 
ology of mother, labor, and fetus. 

In the perinatal mortality proble 
it is almost impossible to assess the ar 
factors wit 


Table IX the 


factors 


algesia and anesthetic 
scientific accuracy. In 
analgesia and anesthesia 
volved in perinatal death such as thi 
type of agent, concentration, interva 
and duration of action, pharmacolog 
eal or toxicological effects, skill of the 
anesthetist are given. It is apparent 
that these factors are only a few of th 


Table IX 


properly evaluating a! 


seventy different variables 
involved in 
single fetal or neonatal death. 

Most everyone agrees that the ave) 
age sedative inhibits the onset of new 
born respiration, but as Smith mai 
tains, a nareotized baby may be mor 
acceptable than an apneic baby suffer 
This 
use of th: 
Na) 
cosis, anoxia, and brain damage hav 
picture 


anoxia intr 
the 


terms ‘‘asphyxia’’ and *‘apnea.”’ 


ing from severe 


duces the question ot 


in common the elinieal 
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failure to breathe in 
life Too 


any people refer to this type of baby 


th ol apnea or 


e first few minutes of 


s being ‘‘asphyxiated’’ and are 


ouped under the broad heading of 


sphyxia neonatorum Kastman has 


ondemned the use of this term, be- 
ise obstetricians have taken many 
erties with the term and refer to 
ni baby who does not breathe at 


‘asphyxiated’’ whether the 


irth as 


IN¢ he lack oft oxvgen, narcosis, 


congenital de- 
the 


erebra!l hemorrhage o1 


ect, et It therefore ignores 


roper evaluation of a very grave 


ause, birth trauma, as well as the 


mmonest cause ol! temporary apnea 


modern obstetrical practice, namely 


“HTCOSIS Therefore, Eastman 


pro 


voses the use of the simple term apnea 


Irving and his associates 


neonatorum 


showed that n Intants born ol a 


ther who had received neither anal! 


anesthetic drugs, the onset oi 


espirations occurred almost immedi 





in 98.1 per cent of cases In 


men who reeeived barbiturate anal 
esla, together with scopolamine, rec- 
ether, or paraldehyde, it was dis 
ered that oni D0 to 65 per cent ol 


fants breathed immediately 


In the numerous studies on the 


O2NOSIS OT children who are deseribed 


apneic, or ‘‘asphyxiated’’ at birth 
siderable doubt exists in the va 
litv of these terms since very few 
servers have developed a classifica- 
in whieh the exact time of tne 
breath or gasp was recorded 


for instance, defined asphyxia 


atorum in the following manne? 


Onset Re sprratvw 
sphvyxit Spontaneous 
asphyxik minutes 
ré asphyx 5-15 minutes 


Over 15 minutes 
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In this regard, the most often quoted 
study on the prognosis of anoxia is 
that of Schreiber who studied several 
hundred mentally deficient children in 
Michigan. After excluding those cases 
in which the mental change occurred 
trauma, or iniection 


following brain 


after birth, a history of apnea was ob 


tained in 70 per cent of his cases 
Schreiber’s data were done in retro- 
grade fashion and are not too e¢lea 
about exact timing of the _ initial 


He con 


evanotic or ap 


breath of the newborn infant 


cluded that an infant 


nei¢ at birth had less chances of grow 


ing up with norma! intelligence than 


the pink baby who cried lustily when 


born Schreiber admitted that he used 


the term apnea in its broadest 


SeCTISEe, 


and did not analyze such important 
points as the role of dystocia, opera 
tive intervention, intracranial hemo! 
rhage, use of oxytocies, and other fae 
tors in the anesthetics or analgesies re 
sponsible for cerebral damage at birt! 
Although this work was useful and 
provocative it Was impossible to tel 


what the prognosis of every apneic 


senrepber S sti ud\ 


child would be fron 


Therefore, the babies with severe ap 


nea and future normal growth and de 


velopment would esca pe detection 


Numerous studies have beel made lI 


an attempt to determine the tuture 


neurological sequelae that lollow the 
newborn iIniant witli aphea .or as 
phyxia at birt! Only a few of the 
modern studies wil! be presented 


MePhail and Hall in Great Falls, Mon 
tana, using a standard analgesia and 
anesthesia program, analyzed 1,097 
consecutive deliveries l? while! tney 


divided their infants into an apnei 


and nonapneic group The elassifica 


tion ot was as I[ollows 


apnea 


No apnea olor! breathe lr 


O0t 


seconds 
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Vild 


longer 


Initial respiration delayed 
but at 


Cyanosis clears with breathing. 


apne a: 


than 30 seconds, least one 
minute, 
Severe apnea: Breathing and erying longet 


than one minute, 

In this investigation there was no 
difference in the intelligence quotients 
of the children between the nonapneic 
It should 
the technique of 


group and the apneic group. 
that 
analgesia, anesthesia, and prophylactic 
the 


be mentioned 


oxygen on newborn infants used 
by these authors are above average in 
the usual prophylactic measures in the 
prevention of anoxia. The second criti- 
cism is the definition of severe apnea 
as being a crying time and breathing 
time of only one minute or longer. 


Darke had 


apnea in his 


more rigid eriteria for 
group of asphyxiated 
25,000 


He had two groups as follows: 


children occurring in births. 


Group I No findings. 


Group IL Apnea for 3 minutes or longer. 


Using siblings and parents as controls, 
Darke found the intellectual perform- 
ances of severely asphyxiated and ap- 
infants, with no evi- 


neice newborn 


dence of injury at birth, are signifi- 
cantly retarded in mental development. 
Keith and Norval at the Mayo Clinie, 
using a delay of onset of one minute 
is the main criteria for anoxia or as- 
phyxia, were unable to show a serious 
prognosis in those infants who sur- 
vived the neonatal period. Even a de- 
lay of 11 to 15 the 


onset of respiration, although fatal in 


minutes before 


two instances in the neonatal period, 
did not affeet the normal growth and 
development in five babies. They con- 
cluded from their study that both pre- 
mature and full-term infants who had 
asphyxia or delayed respirations either 


died or recovered completely and de- 
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veloped normally. Similar types o 
were made by Campbel| 
Cheeseman, Kilpatrick, in th 
Royal Maternity Hospital in Belfast 
No 


found in 


observations 
and 


Ireland. significant differences 


were the average physica 


measurements, hemoglobin levels, o: 


intelligence distributions, between ; 


severe asphyxia neonatorum group and 


Their study gives n 
that as 


a control group. 
the 
phyxia neonatorum is a common caus‘ 


support to hypothesis 
of later mental or physical retardation 
Studies such as those of Preston and 
Doll take issue with these conclusions 
but unfortunately very little factual! 
data is presented to support the view 
that apnea, birth injury, and asphyxia 
produce behavorial aspects and othe 
allied neurological sequelae. Courvillé 
has been most prolific in the support 
of the idea that a number of chronic 
states make their ap 
during infaney and 
have their genesis in neo 


disease which 


pearance early 
childhood 
natal asphyxia. 
included 


In this group of I 


sions are cortical sears, 
(ulegyria 


diffus 


atrophy of the brain; chronie progres 


atrophic lobar sclerosis 


cerebral hemiatrophy, and 
sive degeneration of the cerebral gra) 
matter; porencephaly, chronic infan 
tile cystic degeneration of the cerebra 
white matter; the demyelinating dis 
eases of infaney and childhood, an 


the striatal diseases, such statu 


marmoratus and status demyelinatus 


as 


Courville feels that the inherent chai 
acteristic of the lesions themselves sug 
their anoxial origin, and if hi 
the 
particularly th: 
atte! 
tion on prophylaxis and preventia © 


gest 


conclusion proves to be correct, 


medical profession, 


obstetrician, must focus more 


anoxia during the pregnancy, labo 
and postnatal periods. 
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In the meantime, during the inter- DISCUSSION 
al that this dilemma continues, the 
obstetrician should become acquainted 
with specific facts regarding the ex- 
change of oxygen between mother and 


A number of questions regarding 
the obstetrical factors involved in 
cerebral palsy have obviously never 


: ; ‘ been answered. A great deal of work 
infant and the importance of close ob- 


servation of the newborn infant both 
during labor and the eritical minutes 
following delivery. During this inter- 
val it is his duty to provide a free and 
unobstrueted airway by proper suction 
and drainage from the pharynx to the 
alveoli. A mixture of gases, designed 
and improved in the future, to satisfy by Levin, Brightman, and Burtt in 


has been expended and will continue 
undoubtedly in future investigations. 
Review of the vast literature on this 
subject revealed at least three or four 
outstanding problems. One of these 
is the exact incidence of cerebral 
palsy in the United States. A study 


the oxygen deficit that exists in the Schenectady County, N. Y., indicated 
fetal blood must be used. Certain that this incidence is 5.9 eases of 


TABLE XIV. COMPARISON OF INCIDENCE OF CEREBRAL PALSY TO BIRTH INJURY AND ANOXIA 
IN THE NEWBORN INFANT 

RATIO PER _ 

AUTHOR INCIDENCE 1,000 BIRTHS 


Cerebral palsy 
Phelps 6/100,000 population 
Levin and Brightman 
Birth injury 
Irving (1930) 1-2% of all children born 
Alpers 0.85—2% 
Levinson Full term 
Potter Stillbirths 
Neonatal deaths 
Combined 
Johns Hopkins Hospital Stillbirths 
Neonatal deaths 
Combined 
{noria 
Potter Stillbirths 
Neonatal deaths 
Combined 
Johns Hopkins Hospital Stillbirths 
Neonatal deaths 
Combined 


pressure devices to create the proper cerebral palsy per 1,000 births. This 
vradient from upper airway to the data which is the best available esti- 
smaller radicles, the alveoli, are avail- mate may not be impressive, until we 
ible and useful adjuncts. Mainte- compare this figure with the respective 
ance of body warmth, slight stimula- rates for perinatal deaths due to birth 
ion, and avoidance of overenthusiastic injury and anoxia (Table XIV). A 
esuscitation and overfeeding are the rate of 5.9 for cerebral palsy is almost 
rime factors in the prevention of comparable to the combined rate of all 
noxia in the light of present-day deaths due to birth injury and anoxia 
nowledge. in the Chicago Lying-In Hospital, but 
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would be about one-third the death 
rate due to birth injury and anoxia 
per 1,000 births in the Johns Hopkins 
Just provocative 
the 
attendant on fifteen cases of cerebral 
Here lies the dif- 


second unanswered 


Hospital. 


as a 


thought, same service should be 


palsy each vear. 
the 
problem, for we are unable to find fif- 


ficulty, and 


teen eases each for the obvious 


that 
undertaken 


year 
reason no follow-up studies are 
in the average obstetrical 
clinic. Every investigator of this 
problem has advocated a careful and 
extended follow-up on large groups of 
children either apneic, nonapneic, 
‘birth injured’’ or ‘‘asphyxiated’’ at 
the time of the birth, and re-examina- 
intervals. Most 


later an 


tions at systematic 
that 


elaborate plan of study will have to 


workers feel sooner or 
be undertaken in both the pregnancy 
wastage problem, and in the cerebral 
palsy problem, which starts not only 
with the birth, fetal death, or spastic 
child, but rather with a large group of 
pregnant women from the time they 
pregnancy, A 
The 


various agencies associated with crip- 


first become aware of 


few studies are now in progress. 


pled children and cerebral palsy could 
aid a number of the leading obstetrical 
clinies by informing the chiefs of the 
the children 


entities. 


services of existence of 


with these Systematic re- 


ports, conducted on a yearly basis, 
would be most helpful in not only as- 
sessing the birth process from a fetal 
mortality viewpoint but also as a meas- 
uring device of the possible sublethal 
effects of birth injury and other ob- 
The 
Palsy Case Registry as suggested by 
Lilienfeld Parkhurst at a city, 
state, and national basis would help 
solve one of the most difficult problems 


stetrical procedures. Cerebral 


and 
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at the present moment, that of case 
finding and ease follow-up. 

The final question which remains un- 
answered is the role of specific in- 
juries such as anoxia and intracranial 
relation to cerebral 
analysis of 


hemorrhage in 
palsy. Experience with 
the causes of fetal and neonatal deaths 
has taught that detailed 
factors needed to integrate and 
reconstruct the correct interpretation 
The same dif- 
ficulties which are holding up progress 


us clinical 


are 
of the autopsy findings. 


in the pregnancy wastage field appear 
also to be operative in the analysis of 
obstetrical factors in cerebral palsy. 
The problem is 

fine measure 


de- 
the 
which 
the 
and 


essentially to 
and scientifically 
and _ insults 
injury in 
during 
The many effects 
of anoxia on cortical cells of the brain, 


specific injury 


produce a_ given 
birth 


pathological states. 


processes normal 


associated with vasomotor and vascu- 
lar effects, are a direct challenge to 
Tissue injury and 
tissue the 
fant to hypoxia and other alterations 


medical science. 


resistance of newborn in- 
of oxygen chemistry await further de- 
velopments in the solution of the prob- 


lem. The study of perinatal pathology 


has progressed but it has not advanced 
in the study of the newborn brain. 
Such studies have been engrossed with 


the cause of death and have not been 
devoted to but 
lethal lesions, which are possibly re- 


the more subtle, less 
sponsible for neurological sequelae fol 
lowing the neonatal period. Newer 


mechanical devices could be used in 
establishing the proper oxygenation of 
the fetus in neonate. 
Application of many principles in 
aviation medicine, and decompression 
sickness, as well as adult respiratory 
physiology, would aid in understand- 


utero and the 
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ing the proper mixtures of gases such 


as earbon dioxide and oxygen, and 


other gas pressure changes for satis- 


factory respiration in the newborn in- 
fant. . 

Fetal and neonatal mortality and 
cerebral palsy appear to have physio- 
pathological similarities. Therefore, 
the solution of one problem may aid 
in the reduction of the other. A dy- 
namie approach to both problems in- 
volves all of the multiple factors in- 
volved in the birth process and the 
obstetrical mechanical procedures 
which take place. 


CONCLUSIONS 
Approximately one hundred years 
have passed since Little associated cer- 
tain obstetrical factors such as difficult 
labors, prematurity, and asphyxia neo- 
natorum with the etiology of cerebral 
During the interim, numerous 
“auses of cerebral 
The role 
of the birth processes in the produc- 


palsy. 
theories as to the 
palsy have been suggested. 


tion of neurological sequelae has varied 
5 to 50 per cent in previous 
studies on this subject. Subsequent 
investigations have divided the factors 
involved into three main groupings: 
prenatal, paranatal, and _ postnatal. 
Prenatal factors have been maternal 
trauma and disease, nausea and vomit- 
anemia, vaginal 
hemorrhage, abruptio placentae, pla- 
previa, primiparity, toxemia, 
and diabetes. Paranatal factors have 
included foreeps, breech delivery, ver- 


from 


ing, 


hypertension, 


centa 


sion and extraction, cesarean section, 
holding head back, precipitate de- 
livery and _ Pituitrin stimulation. 
Numerous postnatal factors and child 
factors such as sex, twins, kernicterus, 
neonatal jaundice, Rh incompatibility, 
cyanosis, resuscitation, and convulsions 
were also present. 
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Lilienfeld and Parkhurst have dem- 
onstrated a relationship between com- 
plieations of pregnancy which yield a 
higher combined infant loss and are 
also associated with mothers of cere- 
bral palsy infants. 
gested the existence of a ‘‘econtinuum 
with a lethal 
abortions, 


These authors sug- 


of reproductive wastage ’’ 
component 
stillbirths, and neonatal deaths; and a 
sublethal component consisting of cere- 
bral palsy and other related conditions. 


consisting of 


Continuing with this an 
analysis of the problems of the factors 
involved in the causes of fetal and neo- 
natal deaths was made. [etal and neo- 
natal deaths are due to anoxia, pri- 
mary prematurity, congenital malfor- 
mation, and birth trauma. The simi- 
larities between the 
natal deaths and the etiology of cere- 
bral palsy were noted. 


concept 


causes of peri- 


Establishment of Perinatal Mor- 
tality Conferences are excellent teach- 
ing mediums for recording numerous 
factors in the problem of reproductive 
wastage. At least or more 
‘*factors’’ have been associated with 
perinatal deaths. Undoubtedly many 
more factors operate in both the caus- 
ation of fetal and neonatal mortality 
and cerebral palsy. 


seventy 


The reduction of mortality in the 
premature infant been 
trated primarily on the infant, and 
very little information on the causes 
of the onset of labor are known. About 
40 per cent of prematurity is due to 
complications in the mother, and in 
60 per cent no cause can be found. 
In the latter group economic and die- 
Studies on 


has coneen- 


tary factors are concerned. 
smooth musele chemistry and physi- 
ology offer new hope in the problem. 
The method of delivery of premature 


infants is essentially based on the 
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unneces- 
of birth. 


narcosis and 
the 


elimination of 


sary trauma at moment 

Experimental embryology has new 
possibilities which have been reawak- 
ened in the past decade, with develop- 
the ru- 


nutrition 


ments such as rhesus factor, 
bella, and the 
deficiency experiments on the growing 


The problem in 


and oxygen 


embryo and fetus. 
the human being is still quite ecompli- 
general, genetic, con- 


eated, but, in 


stitutional, and in a few cases disturb- 
ances of the maternal environment are 
capable of production of not only dam- 
age, but also death to the developing 
fetus. 

Oversimplification of the birth proe- 
ess has led to improper deductions, in 
the past, on the subject of birth injury, 
to produce a literature with amazing 
extremes and divergence of opinion. 
Brain injury of the 
evaluated too frequently, only as the 


fetus has been 
cause of death, such as massive hemor- 
rhage over the surface of the brain or 
tears and injuries of the dura. Only 
a few studies have been done on the 
more subtle injuries to the cells of the 
cortex, basal nuclei, and extrapyrami- 
dal traets, which may be involved in 
future neurological sequelae. A gen- 
eral diseussion of the mechanical fac- 
tors involved in birth injury coneen- 
delivery which is 


trated breech 


largely concerned not only with death 


on 


hemorrhage, but also 
the 


associated with cerebral palsy. 


due to cerebral 
factors 
Most 


clinies have reported a reduction of 


looms large in numerous 


fetal and neonatal deaths due to brain 
hemorrhage in the past twenty years. 
X-ray pelvimetry and the wiser selec- 
tion of eases of borderline pelvis for 
largely 
fetal 
Numerous 


cesarean section are respon- 


for this reduced loss due 


to birth 


sible 


injury. studies 
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done in the past on the prognosis of 
birth trauma and the future develop 
neurological 


ment of sequelae were 


presented. The difficulties with these 
studies are primarily in the lack of 
critical data regarding the birth proe- 
ess. Most of the investigations have 
retrograde fashion, by 
fifteen 
from 


done in 
back 


information 


been 


going ten to years to 


secure charts or 
birth certificates. 

Anoxia deaths comprise 20 to 35 
per cent of the total perinatal loss in 
leading American obstetrical elinies. 
The individual causes of anoxia have 
been complications of labor, abruptio, 
placenta previa, and cord complica- 
tions. The principles of modern anal- 
gesia and anesthesia are basically con- 
for the 


oxygenation of 


cerned with absolute safety 
mother and 


the fetus. 


proper 


Numerous studies on the prognosis 
described apneic or 
asphyxiated at birth 
Some authors reported children deeply 


of children as 


were reviewed. 
asphyxiated at birth who later on re- 
covered completely, and other authors, 
with similar children, developed any 
The 
only direct approach to this problem 


number of neurological defects. 


would be to study a large group of chil- 
dren at birth, carefully classified as te 
responses to the birth process, and then, 
meticulous follow-up for many years 
with the final that time. 
In the meantime, neurologist, 


outcome at 
the 


orthopedic surgeon, pediatrician, and 


other various agencies in the field of 
cerebral palsy could interest the ob- 
stetrician by systematic reports to the 
obstetrical service in which each pa- 
tient 


have knowledge of their cases of cere- 


was born. Few obstetricians 


bral palsy since they are not detected 
in the first few months of life. 





SYMPOSIUM ON 


The study of perinatal pathology 
nust be extended to include not only 
he knowledge of the lethal factors of 
he birth the sub- 
lethal factors, which may be involyed 
in cerebral palsy. The solution of 
both problems are intimately related 
from a physiopathological viewpoint. 
The unexplained difficulties 
which progress in the 


process, but also 


same 
are blocking 


pregnaney wastage field appear to be 


operating in the cerebral palsy syn- 
drome. Intricate and detailed studies 
of fetal tissue injury and regeneration, 
oxygen metabolism, and fetal respira- 
tion are needed, in order to have fur- 
ther reduction of the 150,000 fetal and 
neonatal deaths, 300,000 abortions, and 
thousands of  brain- 
in the United 


the uneounted 


damaged infants born 


States each vear. 
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CONFERENCE AT 


CHILDREN’S HOSPITAL, 


Clinical Conference 


COMMUNICABLE 


DISEASE 


DEPARTMENT, 
SAN FRANCISCO, CALIF. 


Epwarp B. SHaw, M.D., PResipina 


1. Hemophilus Influenzae Meningitis 


Dr. Suaw.—Dr. Cabos has reviewed 
for us a series of cases seen here in the 
last thirty vears, after which we will 


present two cases for discussion. 


have reviewed 
He moph ilus 
1920 to, but 


These include a total of 


Dr. Evse Capos.—l 
the 
meningitis 
eluding, 1951. 


eighty-eight patients treated on both 


eases of influenzae 


from not in- 


the staff and private services, which 
the 


results seen during this period. 


exemplify improvement in end 

During the first of these three dee- 
ades there were fourteen patients, all 
of whom died. During the next dee- 


ade there were twelve patients 
among whom only one survived and 
this was hydrocephalie and 
1940 to 
1951, sixty-two such patients were ad- 
mitted. Of but five 


vived. 


patient 


mentally defective. From 


these, all sur- 
The age groups of these patients 
that 
literature, 


conform § to generally described 


in the fifty-nine of our 
patients were between 6 months and 
+ years of age, the youngest was 8 
days old and there was one adult of 
24 years whose infection complicated 
a eraniopharyngioma and who re- 
covered (during the last decade) fol- 
lowing intensive therapy and was 
later treated surgically. 

rom 1920 to 1930 the diagnosis of 
meningitis was established by the gross 
fluid, 


the spinal and 


appearance of 


therapy was usually begun immedi 


with 
which was then the only agent effective 


ately meningococeus antitoxin 
in any form of meningitis. Thereafter 
when the etiology was established by 
bacteriological examination 
different treatments were employed in 
a vain effort to arrest the course of 
the disease. These methods ineluded 
repeated or continuous drainage of 


many 


the spinal fluid, intravenous Mereuro- 
blood intra 
injection of 


transfusion, 
the patient’s 
These were without 


chrome, 

museular 
spinal fluid, ete. 
any effect in the course of the disease 
1950 and 1940 there was 
improvement in bacteriological diag 


Between 


Anti-influenza horse serum was 
added to armamentarium oi! 
treatment, but we did not have any 
patients treated with 
this agent alone, in combination with 


nosis. 


our 
recoveries in 


normal human serum to provide com 
plement, or when given with sulfonam 
were available 


when _ these 


during the latter part of this period 


ides 


The introduction of sulfonamides 
provided an agent which obviousl) 
affected the course of this disease 


beneficially although we had no sur 
vivors among the few patients who 
were treated with these agents alone 
It was obvious, however, that patients 
who were treated with sulfonamides 
survived longer than those who made 
Two 01 
with a 


up our previous experience. 
three children treated 
combination of anti-influenza 


were 


horse 




















serum and sulfonamides but these al- 
so. failed to survive—these were 
patients in whom the disease was far 
advanced before hospital admission. 

The rabbit anti-influenzae serum of 
introduced in 1939 


and eame into general use in 1940. 


Alexander was 


This provided an improved _ther- 
apeutie agent and also a rapid and 
accurate means for diagnosis. The 


Quellung phenomenon could be 
demonstrated directly in the spinal 
fluid or in the eulture of the organ- 
This 


ployed in one case to demonstrate the 


isms. reaction has been em- 
presence of antibodies in the spinal 
fluid of a late case, using a freshly 
isolated strain of organisms from an- 
and 


sionally demonstrated the presence of 


other source, we have ocea- 
specific carbohydrate antigen in the 
spinal fluid by precipitin tests with 
immune rabbit serum. 

The last 


complete reversal of the dismal re- 


decade has witnessed a 
sults of the preceding twenty years. 
Of the sixty-two patients admitted 
with this diagnosis all but five have 
survived. Four of these failures were 
those in which completely inadequate 
had for a 
long period before adequate therapy 
vas instituted and the fifth patient 
than six hours 
with a fulminant 
ourse resembling that sometimes seen 
i meningocoeceus disease. With the 
resent knowledge of therapy it is pos- 


therapy been employed 


expired within less 


fter admission 


ible that some of the four prolonged 


ases might have been saved with 


acuation of loculated collections of 
luid or pus in the meninges; none of 
four fatalities 
In the last two years we have 


hese was a recent 
ase. 
ad no fatalities in either service or 


rivate patients, all of whom have 
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been treated by various physicians in 
a fairly similar manner. 

1920 to 1930 of the 
patients expired within seven days 
1930 to 1940 
the introduction of sulfonamides and 
serum prolonged this stay to about 
twenty days although there were still 
survivals. In the early part of 
the last decade, with a high survival 
rate, hospital stay averaged about 
twenty days and this has gradually 
declined to a little under two weeks 
with the present therapy. 


From most 


after admission. From 


no 


Successful 
treatment initially employed rabbit 
serum intrathecally and intravenously 
with large sulfonamides 
orally and parenterally. Strepto- 
myein was added to therapy in 1946 
and at the present time rabbit serum 
is employed only in those with a ful- 
minant course, especially in infants. 
Routinely, the child is started with 
large 


doses of 


doses of sulfadiazine subeu- 
taneously, rather than intravenously, 


with the idea of establishing a pro- 


longed sustained high level of the 
sulfonamides in the body fluids. Oral 


sulfonamides are substituted as 
quickly as the child will accept such 
therapy. Sulfadiazine therapy is con- 
tinued for about two weeks in slowly 
decreasing dosage. Streptomycin in- 
tramuscularly is begun at about the 
same time as sulfadiazine in a dosage 
of about 100 mg. per kilo of body 
weight and is continued for five or 
We do not now employ 
streptomycin intrathecally in this dis- 
ease. Chloromycetin is the latest 
addition to treatment and is given as 
early in the disease as the child will 


six days. 


accept oral medication or it may be 
administered intramuscularly. This 
drug may also be given intravenously 
although we have not thus employed 
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it, and it may serve as the sole thera- 
peutic agent, but our previous results 
have caused us not hastily to change 
our scheme of therapy. Either aureo- 


mycin or terramycin has been used 


along with sulfadiazine and strepto- 
myein in a few without 


very cases 


demonstrating any superiority over 
the 


streptomycin, and Chloromycetin. 


treatment with sulfadiazine, 


Dr. Dr. 


our first case. 


SHAW. Schour will present 


Dr. MARIANNE Scuowur (Assistant 


Resident in Communicable Diseases 
The patient is a 5-year-old boy who 
was admitted with a history of head- 
ache and fever twenty-four hours be- 
At 10:00 in the morn- 


was delirious and semicomatose, 


fore admission. 
ing he 
his temperature was 40° C., and exam- 
ination showed marked neck and back 
He arrived at the hospital 
early in the afternoon with a tempera- 
of 39° C. At this time he was 
stuporous, sereamed loudly at inter- 
marked 
rigidity. Lumbar puncture 
a cell count of 3,400 with 82 
The spinal fluid 


sugar was 25.1 mg. per cent; the pro- 


stiffness. 
ture 


vals, and showed nuchal 
revealed 
er cent 
polymorphonuclears. 
tein was 216 mg. per cent. Smears of 
the spinal fluid showed pleomorphic 
gram-negative rods, and the Quellung 
test on the spinal fluid was positive 
for H. influenzae type B. Cultures of 
fluid the blood 


positive for the same organism. 


the spinal and were 


Therapy was immediately started; 


streptomyein was given in divided 


doses to a total ot 1 Gm. daily for a 


period of six days. Sodium  sulfa- 
diazine 3 Gm. was given during the 
next twelve hours intramuscularly, 


and the following day the patient re- 


Gm. of sodium sulfadiazine 


ceived 5 
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by the same route. On the third hos- 


pital day the blood level of sulfa 
diazine was 22 mg. per cent (a level 
which we consider more than ade 
quate Spinal fiuid now showed 


15,000 cells with 94 per cent polymor 
phonuclears, the sugar had risen to 59.3 
mg. per cent, and cultures were nega 
tive although the smears still showed 
Spinal fluid 
sulfadiazine 15.5 pel 
His general condition was now 


gram-negative rods. 


level was mg. 
eent. 
improved and he was started on ora 
sulfadiazine to maintain a blood leve 
of about 10 mg. per cent. 

By the fourth day of hospital sta) 
he had regained 
later noted to 
herpes of the face and mouth whic! 


consciousness and 


was have a marked 
gradually improved. 

On the seventh day of treatment 
there im- 
and his temperature was 


when was good general 
provement 
normal, he suddenly had a left-side 
convulsion involving his face, left 
upper and lower extremities, and the 
left side of The con- 
vulsion was controlled by intravenous 
Pentothal intramuscula: 
sodium phenobarbital. This 


sion was followed by a left hemi- 


his abdomen. 
use of and 
econvul- 
paresis. He was believed to have 

subdural collection of fluid or pus ir 
the right motor area and a burr hole 
was made over the right facia] motor 
Noth- 


ing was discovered except moderate 


area to explore this possibility. 


hyperemia of the tissue, and no local- 


ized eollection of fluid or pus was 
found. Cultures of fluid taken at 
operation were negative for organ- 
isms. 


Only at this time was he started o1 
Chloromycetin intramuscularly whicl 
was continued orally when he begar 
He remained 


again to swallow. 
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ebrile and on the ninth day of his 
ness, two days after the convulsion, 
imbar puncture obtained a_ spinal 
luid containing only 37 cells per eubie 

illimeter, 8 polymorphonuclears and 
“9 mononuclears. Spinal fluid sugar 

nd protein levels were normal] and 
the sulfadiazine level was 12.8 mg. 
ver cent. 

(in this day for the first time he 
showed many red cells in the urinary 
sediment and accordingly sulfadiazine 
was withdrawn and he was continued 
until 


Five days after 


on Chloromycetin alone two 
weeks after 


the appearance of left-sided weakness 


onset. 


he attempted to stand and was found 
to be markedly ataxic, but this rapidly 
improved until the time of dismissal 
when there was little evident ataxia 
and only slight weakness of the left 
shoulder and hip. 

The patient is now demonstrated a 
ionth 
He seems alert and active and there 


after the onset of his illness. 


is no remaining muscle weakness or 


taxia and no defective hearing or 
ision. He seems to have recovered 
! tirely. 


Dr. SHaw.—This child represents an 
nfection of unusual severity in which 
ere was good response to intensive 
He brings up all the prob- 
ms of late sequellae which complicate 
Dr. Thelander, do 


i have a comment at this point? 
Dr. H. E. 
rr hole 


d or pus subdurally and when there 


erapy. 


ern treatment. 


the 
collection of 


THELANDER.— When 


disclosed ho 


s no distinct evidence of residual 


‘terial infection, I raised the ques- 

that 
halitis as a complication of his bae- 
There 


herpetic stomatitis that this 


he might have herpes en- 


} 
] 


al disease. 


ked 


was such very 





seemed to me to be an interesting pos- 


sibility which might be practically 
impossible to prove but was at least 
an interesting speculation. I would 
like to know Dr. Palmer’s opinion of 


this hypothesis. 


I did not 
see this child but I discussed his illness 


Dr. RicHarp J. PALMER. 


while he was in the hospital and it 
seemed possible to me that the find- 
ings which 
especially the hyperemia of the dura, 
indicated that 
smal] thrombo- 
phlebitis which for the 
hyperemia of the cortex, the absence 


were noted in surgery, 


he might have had a 
area of cortical 
accounted 


of any accumulation of fluid or pus, 
the 
sented. 


which he _ pre- 
This also would be difficult 
to prove but I think the absence of an 


and symptoms 


increased spinal fluid cell count would 
point against the possibility of herpes 
encephalitis although this latter would 
certainly be an interesting possibility. 


Dr. SHaw.—You will note that our 
first twenty years of experience with 
this disease was almost devoid of com- 
plications because there was only a 
survival who compli- 


had 


nervous system damage. 


single was 


eated and profound central 
During the 
last decade with successful therapy we 
have encountered some late complica- 
tions. Deafness has occasionally been 
a sequel just as it is in successfully 
treated meningococcus disease or 
even occasionally in the very benign 
mumps meningitis. Loculated collee- 
tions of subdural fluid or pus which 
are chemotherapy or 
antibiotic 


Encephalitic 


refractory to 
agents are sometimes seen. 
sequellae which are 
doubtless due to vascular damage in 
the cortex may occur, just as they do 


occasionally in meningococecus disease. 
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That there might be secondary viral 
forms of encephalitis due to herpes 
simplex or other viral agents which 
the 
suggested by Dr. Thelander is an in- 
I should like to 


Kempe to discuss some of 


may be latent in individual as 
teresting possibility. 
ask Dr. 
these complications, especially the so- 


called hydroma or hygroma. 


Dr. Henry Kempe.—Subdural fluid 
collections as a complication of H. in- 
fluenzae meningitis were described by 
three groups in 1948. Dr. Curnen, Dr. 


Olmsted, and I saw eight such patients 


in New Haven, and Dr. MeKay in 
Boston described a similar number. 
From New Orleans came a report of 


Per- 


haps I disagree with Dr. Shaw in his 


similar observations during 1948. 


suggestion that this particular compli- 
cation is largely based on the improved 
survival rate. Pathological reports on 
cases without therapy in the preanti- 


biotic period which survived for a 
sufficient time, three or four weeks, 
to develop these changes, failed to 


show them. Hydromas seem to con- 
stitute a relatively new pathological 
entity in this purulent infection of the 
We look for 


hydromas in the subdural space in all 


central nervous system. 


children with this disease who have 


not been doing well in the third week 
of treatment and who continue with 
fever, irritability, frowning, failure to 
gain weight, or increased head size. 
We believe all these children should 
With 


ean 


have a diagnostie subdural tap. 


open fontanel and sutures this 


readily be done, otherwise burr holes 
are required. The fluid 
usually thick and viseous, it may be 


obtained is 


blood tinged or deep vellow and fre- 
protein content. 


quently has a high 
Fluid is usually obtained from both 
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sides with ease and is commonly 
sterile. We feel that Dr. Ingram’s 


recommendation of gradual decom 
pression of alternating sides daily with 
the removal of about 50 ¢.e. at each 
tap is an effective mode of treatment 
Eventually these children require re 
section of the limiting membrane by 
neurosurgery. The cause of these com- 
plicating subdural effusions is quite 
uncertain. Is it possible that anti 
biotie therapy has changed the patho 
logical the disease in a 
manner unknown to us? I will diseuss 
therapy a little later when the other 
case is presented but I will point out 
that it is very hard to predict which 
child will develop this kind of com 
plication except to say that a poorer 
specimen of child is more likely to di 
so. This is a fascinating subject in 
which the incidence of disease is quite 
definitely conditioned by the socio 
economie background, nutrition, and 


process of 


previous health records in much the 


same way as the factors which in 
fluence subdural hematoma following 


trauma. 

Dr. 
with this same disease is a 16-mont! 
She entered with a 


Scuour.—The second patient 
old white female. 
history of neck and back stiffness and 
fever of four days’ duration during 
which she had vomited once or twice 
The past history was not contribu 
tory. On entry her temperature was 
40.2° €. 
veloped and well-nourished child wh: 
looked aeutely ill and was lethargi 
with grunting Ther 
was marked stiffness of the neck am 
hack. 
and bilaterally equal. 
eruption 


The patient was a well-ci 


respirations. 


The tendon reflexes were acti\ 
There was } 
cutaneous and physic: 
examination was otherwise essential!) 


normal. 
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11,100 
blood cells with 96 per cent polymor- 


Spinal fluid showed white 


hhonueclears. Spinal fluid sugar was 
1.2 mg. per cent, protein 192 mg. per 
cultures estab- 
presence of a gram-nega- 
identified as H. influenzae 
Blood count showed: 


cent, Smears and 
lished the 
tive rod 
type B. hemo- 
elobin 11.3 grams, red blood count 4.2 
million, white blood count 14,150, 70.5 
(56.5 

22 


polymorphonuclears 
14 


The urine was negative. 


per cent 


filamented, nonfilamented ), 
lvmphoeytes. 
She on 


was immediately started 


therapy consisting of streptomycin 
0.25 Gm. every four hours for twenty- 
four hours which was then decreased 
to 0.25 Gm. every six hours for three 
additional days. Sodium sulfadiazine 
1.5 Gm. in Ringer’s lactate solution 
given by hypodermoelysis soon 
followed by oral sulfadiazine in di- 
vided doses totaling 2 Gm. per day 


was 


for six days, followed by 1.5 Gm, per 
day for ten additional days. Chloro- 
myecetin was given in oral dosage of 
1.5 Gm, per day for a total of seven- 
teen days. 

(ourse.—On this regime her temper- 
ature dropped from 40.2° C. to nor- 
mal in forty-eight hours and she re- 
mained afebrile thereafter. Clinically 
she was much improved after forty- 
eight hours of hospitalization. Lum- 
“ar puneture was repeated on the 
tenth hospital day when she was be- 
ieved nearly ready for dismissal. 
‘his showed 218 white blood cells per 
fluid 


3 mg. per cent, protein 205.5 mg. 


ibic millimeter, spinal sugar 


cent: smears and cultures were 


The high protein and low 
sulfa- 


vative. 
var were disconeerting and 
izine with Chloromyecetin was ac- 
rdingly continued for an additional 


ven days. On the fifteenth day the 
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spinal fluid showed 74 white blood 
(22 


cells per cubic millimeter (22 per 
cent polymorphonuclears), the sugar 
was 42.2 mg. per cent, and the pro- 
tein 83.3 mg. per cent; smears and 
cultures were negative. 

Repeated urinalyses were normal 
and repeated blood counts rapidly re- 
turned to normal except for persist- 
ent which 


slight secondary anemia 


was treated with ferrous sulfate. Im- 
provement continued and she left the 
hospital well 


apparently perfectly 


nineteen days after admission. 


Dr. SHAw.—The series presented by 
Dr. Cabos contrasts the therapy of //. 
influenzae meningitis in preantibiotic 
days and the results at the present 


time. Prior to 1937 treatment was 
futile; from 1937 to 1940 there was 
some promise of therapeutic effect 


with the use of sulfonamides and a 
Ex- 
cellent results were first secured with 


slightly prolonged survival rate. 


a combination of therapeutic agents. 
Initially, we were successful with the 
sulfonamides combined with 


use of 


immune rabbit serum. The addition 
of streptomycin permitted gradually 
the discontinuance of the use of rab- 
bit serum which is now reserved for 
only the more fulminant It 
might be pointed out that in both //. 
influenzae infee- 
tions of 
place for the use of antiserum but that 


-ases. 
and meningococcus 
fulminant nature there is a 
satisfactory serums for either infee- 
tion are becoming increasingly diffi- 
eult to procure. 

In many bacterial infections pref- 
erence is for the use of a single anti- 
bacterial but influenza 


vitis seems to be best controlled by 


agent menin- 
a 
combination of agents which sueceeds 


better than either alone. I am always 
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reminded of the taecties of the heavy- 
weight prize fighter of some years ago 
left 
ingly about his opponent’s neck and 
then hit 
this unorthodox 


who would twine his arm lov- 


hand; 
**hold 


and hit’’ seems to apply ideally to this 


him with his right 


principle of 
are 


Sulfonamides alone 


but 


disease. 
effective together with 
‘*hold’’ the 


action 


rarely 
Chloromycetin seem to 
infection by bacteriostatic 
while streptomycin exerts a distinct 
effect—the ‘‘hit’’ 


In mild forms of the disease 


bacteriocidal com- 
ponent. 
any one of these agents alone will oe- 
casionally be sufficient, but this seems 
inacceptable as a routine because if 


the disease continues to smolder, the 


eventual problem of treatment be- 
comes very mueh more diffieult. 
Our routine of treatment is to in- 


stitute sulfonamide therapy by sub- 
cutaneous injection in large doses im- 
mediately, sometimes before the diag- 
nosis is established with certainty. 
This is quickly followed by strepto- 
myein in a daily divided dose of 100 
for 
about five days, at the end of which 


mg. per kilo which is continued 
time bacteriological cure has usually 
heen effeeted and in any event the or- 
have become 


ganisms streptomyein 


resistant. Chloromyeetin is coinei- 
dentally administered in a daily oral 
dose of 100 mg. per kilo and is eon- 
tinued along with decreasing doses of 
sulfonamides for a period of ten to 
Earlier some of these 
intrathe- 
cally but we have been increasingly 
with this method in 
later years and have employed almost 


fourteen days. 


agents were administered 


less coneerned 


entirely subcutaneous and oral admin- 


istration with the belief that it is 


prineipally important to saturate the 
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tissues of the patient rather than his 
spinal fluid. 

The results in this series have been 
excellent, with a single death a few 
hours after admission in a fulminant 
ease and four fatalities in those with 
long-standing illness before admission 
The series illustrates the results which 
may be expected in most patients en- 
countered in private practice in which 
effected relatively 
early in the course of disease. 


hospitalization is 


The two patients presented illus- 
trate that even those treated by a 
combination of agents may be compli- 
eated. Subdural loculation of pus or 
fluid may require surgical interven- 
tion and at must always be 
thought of when a satisfactory pro- 
gram of 
prompt 


least 
therapy does not lead to 
improvement. Our 
case illustrates the necessity for pro- 


second 


longed treatment even though there 
is an excellent clinical response when 
there is return of the 
spinal fluid chemistry to normal le\ 
els. 


not prompt 


Dr. Kempe.—As a matter of prin 
ciple in treating bacterial infections 
we should continue to utilize a 
teriocidal agent such as streptomycin 
whenever possible. 


bae 


A regimen which 
ineludes a sulfa drug and streptom) 
cin with or without one of the pri 
marily bacteriostatic agents such as 
Chloromycetin, aureomyein, or terra 
myein would seem to hold the most 
promise in the majority of eases. It 
is possible that within a few years /. 
uni 
formly resistant to streptomyein. A 


influenzae strains will become 


similar phenomenon has been ob 


served with strains of Staphylococcus 
aureus treated with penicillin. Unti 
that time streptomycin remains the 
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ngle most useful agent in this dis- 
se while the use of Chloromycetin, 
ireomycin, or terramycin alone 


esearch centers or controlled clinical 

trials sueh as are being conducted. 
The plan of therapy should be to ‘‘hit 
them early and hit them hard.’’ 


2. Measles Encephalitis 
Dr. SHaw.—Dr. Jack has reviewed 
the unusual number of cases of measles 
encephalitis admitted to this hospital 
during the past vear. 


Dr. Ovtve Jack (Assistant Resident 
in Pediatries)—During the first six 
months of 1951, twenty-one cases of 
encephalitis complicating  rubeola 
were seen in this hospital. Thirteen 
of these were from San Franeiseco 
(‘ounty and the others were of a more 
remote origin. This is the highest 
incidenee of this complication which 
has occurred in our institution. The 
opinion seems to be current that ecen- 
tral nervous system complications of 


measles (and those of other common 





communieable diseases of viral origin) 
have become somewhat more frequent 
than in past years. Litvak’ states 
that from 1904 to 1924 only two eases 
of this complication were reported 
mong some two million cases of 
ieasles, and that by 1941 the inei- 
dence of such complications in 56,000 
eported cases of measles was 1 :1,000. 
Hoyne® in 1943 reported an incidence 
this complication in the proportion 

| in 642 eases of rubeola as con- 
asted with the previous incidence 
1 in 15,000 in 1937 and 1938. In 
1, 8,626 cases of measles were re- 
rted in this county among which 
ere were fourteen cases of enceph- 
myelitis, a ratio of 1:616, but this 
not significantly at variance with 








ust, for the present, be reserved for 
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local experience over the past ten 
years. The reported number of cases 
of measles in 1951 was greater than 
any preceding time during this ten- 
year period. 

In all probability the reporting of 
measles incidence is quite inaccurate 
and encephalitie complications are 
also not accurately reported, many of 
the latter being unrecognized if mild 
or are ascribed to other causes if they 
are severe. Furthermore, during the 
past ten to twenty years there has 
been increased interest in a variety 
of central nervous system infections 
so that the reported incidence of en- 
cephalomyelitis may very well not be 
comparable with that in previous 
times. 

Among our twenty-one cases there 
were twelve males and nine females. 
The average age was 5 years, the 
youngest patient being 9 months of 
age and the oldest 8.5 years. The 
onset of encephalitic symptoms aver- 
aged 4.6 days after the appearance 
of the eruption; the earliest incidence 
of encephalitis (in a single case) was 
during the prodromal stage and the 
latest was ten days after the appear- 
ance of the eruption. Three of the 
twenty-one patients died (14.5 per 
eent) and eighteen survived. The 
surviving patients were followed by 
their own physicians after dismissal 
from the hospital so that our informa- 
tion is incomplete regarding the late 
sequellae in this series, but one was 
dismissed blind and another had spas- 
ticity of an extremity with the end re- 
sults undetermined. 

The twenty-one eases divide into 
those of mild nature (seven cases), 
moderate severity (five cases), severe 
(six eases), and fatal (three eases). 
The symptoms at onset most fre- 
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quently ineluded lethargy or coma, ir- 


ritability and delirium were next in 


frequency, and convulsions were only 
frequeney of occur- 


slight ly less in 


Litvak' reported convulsions 


rence, 
to be the most common onset symp- 
tom and Jacobsson* found stupor or 


the most common onset 


symptom in his forty-eight personally 


coma to be 


reported cases, 

There was little correlation between 
the violence of onset symptoms and 
course or final outeome. 


the 
failed to correlate with severity of 


subsequent 


Similarly, laboratory findings 


course or outeome. In nineteen pa- 
tients spinal fluid examinations were 


had 


counts and thirteen showed elevations 


earried out; six normal eell 


white blood cells 


The protein 


of from 17 to 827 


per eubie millimeter. 
content was inereased in eleven, sugar 
was inereased in five and low in one, 
Nearly 
all of the patients showed moderate 
the 


and in no case was there persistence 


cultures were negative in all. 


elevations of white blood counts 


of the leukopenia which characterizes 


the eruptive stage of measles. 


Throughout the series no single phys- 
ical sign or laboratory finding could 
be used as a eriterion for the final 
outcome, 
Etiology. 


etiological 


Litvak’ lists the possible 


relationship between pri- 


mary infection with measles and sue- 


ceding encephalomyelitis as follows: 


1. Measles virus may exhibit neuro- 
trope characteristics. 

2 A latent virus in the central 
nervous system may be activated in 
the course of measles. 

a. Toxie produets of infection may 


he loealized in the eentral nervous 
system, 

$. Damage to the central nervous 
system may be the result of an un- 


usual antigen-antibody reaction of an 


allergie nature. 
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These theories offer little help in 
therapy unless the course of the un- 
derlying pathological process can be 
prevented or interrupted prior to the 
appearance of the full-blown enceph- 
alitie complication. 
require 
with 


Therapy.—These _ patients 


unusually skilled nursing care 
their prolonged stupor and lethargy 
The 


accomplishment of adequate nutrition 
was a difficult problem met only in 


for many and obvious reasons. 


part and with some difficulty by par- 
enteral injections. The patients were 
given parenteral fluid with suitably 


chosen electrolytes, dextrose, amino 


acids, and vitamin preparations. The 
use of a polyethylene nasal tube 
passed into the stomach was indis- 


pensable in the prolonged nutritional! 
care of these patients who were given 
a formula incorporating protein con- 
centrates, milk, earbohy- 
drates, and supplementary vitamins, 


skimmed 


and oral medication could readily be 
given by this same route. 

Continuous oxygen was given to 
about one-half of these patients, in 
cluding most of the severe forms of 
disease. We that 
most of these patients are anoxic to a 
degree which cannot be estimated by 
laboratory 


have considered 


evident cyanosis or by 
tests, and that the nerve tissues re 
quire extreme protection against the 
possibility of continued anoxia. 
Gamma globulin was given to three 
of these patients in fairly large doses 
without much hope that an effect or 
helpful 
em 


measles virus might be 


Pooled 


ployed in three severe cases without 


irradiated plasma was 
any evidence of helpfulness except it 
the 
lism. 


maintenance of protein metabo 


Cortisone and ACTH were em 


ployed in five cases with the thought 
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that this might interfere with a pos- 
sible mechanism of antigen-antibody 
ombination. Our experience was in- 
‘conelusive and the exact reasons for 
the employment of this therapy will 
doubtless be commented upon later in 
this discussion. 

Niacinamide and _ nicotinie acid 
were employed in several patients for 
their vasodilating effeet hoping thus 
to inerease the blood flow through the 
The results of this 


method were also quite inconclusive. 


involved brain. 
Case Presentation.—T. B. was a 5'%- 
The past history 
He 
had previously seemed to be a normal 
attending 


year-old white boy. 
reveals nothing of importance. 


intelligent boy who was 


school. He proceeded through usual 
convalescence from a moderately 
severe attack of measles until the 


fourth day after the appearance of 
the rash when there was a sudden in- 
crease in temperature, his breathing 
was labored, and he responded poorly. 
He admitted to the hospital 
promptly with a temperature of 39 
C. At he 


cyanotic, breathing deeply and rapid- 


was 


this time was comatose, 
There 

The 
eyeballs were rolling and the pupils 
were dilated and fixed and the fundi 
showed marked blurring of the dises. 
neck and back marked 
stiffness, the superficial reflexes were 


ly, and had a slow heart rate. 
was a tremor of the right arm. 


The showed 
hsent, there was a bilaterally posi- 
ve Babinski, the 
ere much diminished, he had _ pri- 
urinary retention. The 
kin was hot and dry and showed a 


tendon reflexes 


pism and 


ading morbiliform rash without any 
emorrhagie component. The lungs 


iowed diffuse pneumonitis. 
Lumbar puncture revealed a clear 
uid 


under no inerease in pressure. 


here were 84 white blood cells per 
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cubic millimeter, 57 per cent 


poly- 
morphonuelears. Spinal fluid protein 


was increased and redueing substanee 


was normal. Culture showed no 
growth. White blood count was 


22,000 per cubie millimeter, 94 per 
cent polymorphonuelears, 5 per cent 
lymphocytes. 

The child was immediately placed 
in an oxygen tent where he remained 
for a total of twenty-eight days. Dur- 
ing the first few days he received 
10 ¢.c. of gamma globulin intramuseu- 
larly, 300° ¢.e. 
plasma, and dextrose and saline solu- 
Chloromyeetin 


of pooled irradiated 
tions intravenously. 
was given in adequate dosage for the 
On the 
was 


control ot the pneumonitis. 
third 
started by injection. 


hospital day cortisone 
Schedule was as 
follows: 


Cortisone 


Hospital Day 


3rd 15 mg. IM 
4th 200 mg. IM 
5th 200 mg. IM 
6th 200 mg. IM 
7th 100 mg. IM 
8th 100 mg. IM 
9th 100 mg. IM 
10th 100 mg. IM 
Hospital Day ACTH 
° 10th 15 mg. IM 
llth 15 mg. twice daily 
12th 10 mg. twice daily 
3th 5 mg. twice daily 
14th 5 mg. daily 
15th 5 mg. daily 


During this time the patient was 
maintained on a low sodium diet with 
supplementary potassium and a Lona- 
lac formula by polyethylene stomach 
tube. Physical therapy was started 
on the thirty-first hospital day. Some 
response of the patient was noted on 
Up to 
this time coma had continued; there 


the twentieth hospital day. 


was increased tonus of the right up- 


per extremity and flaccidity of both 


extremities with absent re- 


lower 
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Temperature became normal 
When im- 
but 


Ile was dismissed on the 


flexes. 
on the sixth hospital day. 
provement started it was slow 
continuous. 
sixty-third hospital day seemingly 
completely normal except that he was 
incontinent of urine and complained 
of headache at times. Seven and a 
half months after onset he seems nor- 
mal in all respects and is attending 
school and as now shown to you seems 


normal in every way. 


Dr. Suaw.—This was one of the 
more severe cases in this hospital and 
was treated by Dr. Baumann, Dr. 


Baumann, would you like to tell us 
about this patient? 


Dr. F. W. 


practically 


child 
he 


This 


when 


BAUMANN. 
was moribund 
came in and showed no signs of im- 
provement during the first two days. 
He had been given gamma globulin 
in the somewhat vain hope that extra 
antibodies might benefit the course of 
the disease; there was no indication 
that affected all. 
The cortisone was started as a more 


this his course at 
or less desperate effort in treatment 
because we had no specifie therapeu- 
tic agent and because of the attrac- 
tive possibility that we could inter- 
rupt a curious antigen-antibody re- 
action in the central nervous system. 
Improvement was not immediately 
discernible and for that matter we do 
not know whether the improvement 
was due to cortisone or was com- 
pletely coincidental. It seemed to me 
that his subsequent course was better 
than in many eases of comparable se- 


verity and I am at least convinced 


that some of the many things which 
we did in treatment were definitely 
beneficial. The polyethylene tube was 
maintaining 


invaluable in nutrition 
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and in administering oral mediea- 
tion, and the use of the low sodium 
milk preparation with the addition of 
dietary supplements made it readily 
possible to comply with the require- 
ments of adequate nutrition and those 
imposed by the administration of cor- 


tisone and ACTH. 


Dr. Jack.—Our second ease of mea- 
sles encephalomyelitis to be reported 
now is a 54-year-old white female. 
This child had pox three 
weeks before measles. She had had 
the but 
no other significant illnesses. Follow- 


chicken 


recurrent tonsillitis in past 


ing a severe attack of measles she 
continued temperature elevation until 
the fourth day after the onset rash 
when she became lethargic, was 
deeply comatose, and was unable to 
take anything by mouth. She 


under treatment for six days at home 


was 


but then was referred into the hospi- 
On 
entry she had a normal temperature. 


tal after she failed to improve. 


There were marked tremors of the up- 
per extremities and of the muscles of 
the chest. She was unable to swal- 
low and voided involuntarily. The 
pupils were unequal in sizé, reacted 
sluggishly to light, and the optie discs 
showed blurring of the nasal margins. 
There was no evidence of secondary 
bacterial infection throughout the re- 
spiratory tract. The upper and lower 
extremities on the left showed hyper- 
active reflexes, the Babinski was posi- 
tive on the left side, the abdominal 
reflexes were absent. 

Spinal fluid showed no inerease in 
pressure, was somewhat bloody 
(trauma?), and contained 1 mononu- 
clear cell per cubic millimeter; pro- 
tein and in- 
ereased; cultures showed no growth. 


sugar content were 
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lhe white blood count was 11,200 per 
eubie millimeter, 82.5 per cent poly- 
morphonuclears. 

This child was given oral cortisone 
for the first five days after hospital 
with 100 mg. 
four times a day, the dose being grad- 
ually decreased to 100 mg. on the fifth 
day, and this was followed by ACTH 
30 mg. daily for two days, 15 mg. 


admission, beginning 


daily for two days, and then discon- 
tinued. 

She was fed by means of an intra- 
nasal polyethylene tube which was 
passed into her stomach, and during 
her entire period when she was un- 
responsive and refused to swallow she 
was given an adequate dietary and 
fluid intake by this means. 
sium citrate was given in a dose of 


Potas- 


4 (im. daily during the period of cor- 
tisone and ACTH therapy, and dur- 
ing this same time Lonalae was em- 
ployed as the basis for her formula. 
L100 
intramuscularly daily for eight days 
after the fifth hospital day. At the 
end of this period she was given nico- 


She was given niacinamide mg. 


tinie acid orally in a dosage of 100 to 

200 mg.—sufficient to eause flushing 

of the skin 
This child 


for about twenty-one days. 


for a period of four days. 
remained unresponsive 
She then 
began to follow movement with her 
eyes and became somewhat irritable. 
She showed very slow improvement 
ip to the time of her dismissal on the 
thirty-first hospital day. She gradu- 
illy was able to walk and eould talk 
i little although she was apparently 
quite out of touch with her surround- 
i Although had 


some visual perception, we were quite 


ngs. she obviously 


ineertain about her vision, and in- 


equality of pupils and blurring of the 
ptie dises persisted up to the time 
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of discharge. As she is presented to 
you today you will note that she has 
no recollection of her stay in the hos- 
pital, no her trip 
home from the hospital, and has only 


remembrance of 


gradually regained contact with her 
surroundings although at the present 
time the child 
conversation with her indicates that 


examination of and 
she is not notably subnormal in any 
Her parents state that she 
is a little difficult to discipline but 


respect. 


that gradually she has returned to a 
state which seems to them entirely 
normal and | think that you will all 
that appearance 
and behavior are completely different 
from that deseribed during her hospi- 


agree her 


present 


tal stay and would seem to promise 
that will heneeforth 
quite normally. 


she progress 


Dr. SHaw.—The two patients which 
we have presented this morning were 
the the 
vivors in our series this year. This 
little girl left the 
hospital resembled the later stages of 
the child with severe neonatal brain 
damage. She paid no attention to her 
surroundings, she showed very little 


among very worst of sur- 


second when she 


evidence of useful hearing or vision, 
and we had most dismal forebodings 
for her future. She now has no mem- 
ory of leaving the hospital or of any- 
thing which occurred during her hospi- 
tal stay and does not even remember 
her trip home. All of this was only six 
months ago and we now present her 
as an extremely fortunate end result. 
To be sure, she has some sequellae in 
the way of minor behavior problems, 
but I believe that these are constantly 
improving because I saw her about a 
month ago and she is now very much 
better than she was then. 
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THELANDER.—I particularly 


the 


Dr. 


want to mention opportunity 
which such cases give us to do group 
work in pediatric care. So many dis- 
ciplines are involved in the manage- 
the 


ment of the aeute stage and in 


aftercare. These patients are the con- 
cern not only of the pediatrician but 


also of the neurologist and the psychi- 


atrist. and contributions are to be 
made yy the biochemist, the physi- 
ologist, and the immunologist. These 
patients present us with the oppor- 


tunity to study the complicated al- 


teration in nutritional state, electro- 


lvte balance, and oxygen exchange 
which attend severe central nervous 
system damage and permit conelu- 
sions about the visceral changes 
which attend damage to the central 
nervous system. The aftercare of 


these patients also provides oppor- 
tunity for these various participants 
to pool resources for the attainment 


of the best final result. 


Dr. Kempe.—The two patients just 
presented 


1 am struck with the fact that 


raise many fascinating 
points. 
different epidemics of measles show 
marked differences in the number of 
complications. In some years we see 
many eases of appendicitis complicat- 
ing the disease and in others eneeph- 
alitis is disproportionately — high. 
Well the fact that in 


spite of profound coma for many days 


illustrated is 


these children have made _ virtually 
complete recoveries. 1 have not felt 
that the degree of coma or number of 


the 
gram, spinal fluid findings, that any 


convulsions, eleetroencephalo- 


or all of these bear a prognostie sig- 


nificanee. I believe we have only one 


criterion in giving a prognostic opin- 


ion early in this disease and that is 
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the 
We 


almost never lose a child who has sur- 


the fact of survival after 


first week of this form of illness. 


very 


vived a full week of measles enceph- 
alitis, at least by reason of the central 
nervous system disease. 

The long list of therapeutie agents 
that have no. specific 
therapy for this disease. You rely 
here on keeping the child in the best 


indicates we 


physical condition possible while he 
fights it out for his very life. This 
involves a remarkable amount of de- 
voted nursing care and physiotherapy 
day in and day out, the maintenance 
fluid balance, and 
‘*splinting’’ of 


of nutrition and 
finally the 


edematous 


damaged 
nervous tissue with 
supplemental oxygen. Dr. Thelander 
and Dr. Shaw have locally champi- 


oned the therapeutic use of oxygen in 


and 


cases of measles encephalitis for over 


fifteen vears. They have been freely 
criticized for doing so by some of 
their local pediatric confreres who 


felt that 
blood with oxygen in the absence of 


““you cannot supersaturate 


respiratory obstruction or cyanosis.” 
Very recently the cardiovascular 
group at the University of California 
School of Medicine similar 
group in Philadelphia have aceumu- 
lated data to indieate that you 
indeed do so. We consider a hemo- 
globin saturation of 95 per cent a very 


and a 
can 
low normal value for a resting child. 


Quite found 


hemoglobin 


recently we levels of 


saturation as low as 82 
to 85 per cent in sleeping normal in- 
dividuals who only required awaken- 
ing and subsequent activity to raise 
the saturation to 93 to 95 per cent. A 
reason 


child in whatever the 


is, from an oxygen exchange point 


coma, 


of view, only minimally active. I 
a single instance we have measured 
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the hemoglobin saturation of oxygen 
in an acute case of measles encephali- 
tis in coma and found, in the absence 
of respiratory obstruction or obvious 
cyanosis, a level of 80 per cent. Giv- 
ing oxygen does what exercise does, 
and these levels can be raised to 95 
to 98 per cent by placing the ehild in 
a maximum concentration of oxygen. 
Such treatment may also increase the 
gradient between carried in 
the blood and that present in the tis- 
be deficient 


oxygen 


sues which may in such 
a way as to allow increasing amounts 
of tissue oxygen to be obtained from 
well-saturated blood, especially — if 
such tissue is anoxie because of edema 
or perivascular infiltration and hem- 
addition to increasing 
blood 


sue, and inereasing actual hemoglobin 


orrhage. In 


the gradient between and _ tis- 


saturation in an inactive child, the 
physical solution of oxygen can be 
amount of as much 
the total 
carried in the blood. In these three 
then 
hrought to the damaged brain in or- 


inereased to an 


as 3 per cent of oxygen 


ways more oxygen can be 
der to minimize some of the changes 
which at least, in part, may be due to 
prolonged anoxia and which are in- 
distinguishable from it. 

No one has argued very strenuously 
against the use of oxygen in the face 
of acute coronary infarction. Many 
clinicians feel that pain itself can be 
that the 


eventual prognosis almost invariably 


reduced by oxygen and 
is improved by oxygen therapy. Here 
again we are not faced with obstruc- 
but with 
‘supersaturation of the blood.’’ 

The ACTH 


rates a controlled study. 


tion or ¢yanosis merely 


use of and cortisone 
There is a 
lefinite possibility that some of the 


eneephalitie changes are of a sensi- 
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tivity nature and therefore may be 
prevented by ACTH or cortisone ther- 
apy. 

An important part of definitive 
therapy in this disease lies in the ar- 
rangement for convalescent care: 
attention 


tantrums, night terrors, enuresis, emo- 


shortness of span, temper 
tionalism, and many other aspects of 
the postencephalitic state require a 
the 


school- 


great deal of understanding on 
part of the parents, relatives, 
teachers, as well as the doctor. In 
general, the intelligence quotient will 
be found to be returned to presick- 
ness levels within six to eight months. 
On the other hand, behavior problems 
can be expected, at least in our ex- 
perience, to require as long as a year 
or two for gradual improvement. This 
is the most important point and needs 
re-emphasis to the parents. Those 
parents who react violently to temper 
tantrums, to which they have not pre- 
viously been accustomed, will increase 
rather than decrease the difficulty. 
We have recently seen five children 
at various times after their encepha- 


litie state. Four of these were in 
homes where parents were given a 
good deal of understanding of the 
problem and who were exceedingly 


permissive with their children for 


that 
were not yet attending regular school. 


reason. Two of these children 


Two others received shorter school 
hours and all were treated in an un- 
derstanding and kindly fashion with 
very little reaction to the occasional 
outbursts. These children are all im- 
proving gradually and consistently. 
The fifth the 


has parents who are strict and using 


ehild, on other hand, 


heart-wringing inereasing strictness 


in the face of her present organically 
This 


determined behavior disorder. 
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has resulted in such a severe increase 
make 


These 


institu- 
find- 
ings are similar to those of Dr. Byers 
make it 
reduction in 


in the behavior as to 


tionalization necessary. 


and encumbent upon us to 


suggest ordinary de- 
mands on the part of the household, 
and, in general, a very permissive at- 
mosphere and a very loving attitude 
the with 


measles encephalitis. 


for convalescent patient 


Dr. Suaw.—The house staff has an 
unexcelled opportunity to observe the 
course of disease in these patients and 
alert hour-to-hour care and careful 
attention to minor variations in course 
is frequently accompanied by im- 
proved end results. 

Many authors group most postinfee- 
tious encephalopathies as a single syn- 
drome but I believe that certain distine- 
tions obtain which are governed by the 
primary infectious agent. This is best 
illustrated by the fact that encephalitis 
complicating chicken pox is _ fre- 
quently accompanied by ataxia and a 
predominance of cerebellar signs, 
the 


measles shows a predilection for motor 


whereas encephalitis following 
pathways and often shows paralytic 
components which somewhat resemble 
poliomyelitis. There 
tinetions between the other forms of 


are minor dis- 
postinfectious encephalitis with some 


distinetion with respect to the in- 
citing virus. 

Dr. 
of origin of postmeasles encephalitis. 
That the viral agent may simply be 


exhibiting neurotropic characteristics 


Jack has referred to the theories 


is best borne out by a single instance 


in which measles virus was isolated 


from the brain of a patient who sue- 
cumbed after postmeasles encephalitis. 


I believe that most observers regard 
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this relationship as unlikely and the 
latent 
between primary symptoms of infee- 


period which usually occurs 
tion and the appearance of encephalitic 
symptoms, with the appearance of the 
encephalitic component at a time when 
the virus is presumably mostly de- 
stroyed or inactivated, would oppose 
this theory. In one virus infection 
mumps—central nervous system com- 
plications may be due to actual in- 
vasion by the virus or may occur at a 
later other 
forms of postinfectious encephalitis. 


period comparable to 

The second possibility that an at- 
tack of the 
manifestations of a virus latent with- 
in the central nervous system is best 


measles may provoke 


supported by the experimental labora- 
tory. It is a common experience that 
when rabbits are injected intracere- 
brally with material from which it is 
desired to isolate a virus, the rabbit 
encephalitic changes 
due to a 


may develop 


which prove to be virus 
latent in the whole colony of rabbits, 
the injection simply having furnished 
a traumatic incitant. Many observers 
have suggested the possibility that 
measles infection similarly provokes 
symptoms due to a virus latent in the 
human host but this possibility seems 
thus far insusceptible of proof. It 
has pretty definitely been shown that 
herpes virus is not thus activated in 
the brain by measles and that most 


measles encephalitis is not herpes 
encephalitis. 
The third possibility that toxie 


components of measles infection pro- 
voke encephalitic symptoms is best 
supported by those patients who de- 
velop these complicating symptoms 
early in the disease. These patients, 
however, do not constitute the con- 


ventional picture of postmeasles en- 
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cephalitis and may be entirely ac- 
eounted for by those children who 
have neonatal damage to the brain 
from anoxia or other causes in which 
convulsions and other symptoms may 
be set off by infection, in the course 
of immunization, or develop 
symptoms of central nervous system 
The conven- 
en- 


may 


damage spontaneously. 
tional picture of 
cephalitis appears after evidences of 
sub- 


postmeasles 


primary disease have largely 
sided, four or five days-after the ap- 
pearance of the rash. 

The fourth possibility suggested by 
Litvak, that an unusual antibody re- 
action of an allergic nature is con- 
cerned with this syndrome, is sug- 
gested by a number of things and has 
been commented upon by several care- 
ful observers. This type of demyelin- 
izing encephalitis predominantly oc- 
curs in those diseases which are 
characterized by 
and by extremely high levels of im- 
mune bodies in the blood. It is an at- 
tractive possibility that this high level 
of antibodies may attack some portion 


of the eentral nervous system which 


lifelong immunity 


acts as a nonspecific antigen to which 
these antibodies attach themselves. 
This is not so farfetched for similar 
nonspecific action of antibodies is en- 
countered in the Wassermann 
tion, may be observed in the lytic 
effect of the im- 
munized against type 14 pneumococci 


reac- 


serum of horses 
against human erythrocytes, in the al- 
most specific inhibiting effect of cer- 
tain rabbit antipneumococeus serums 
in the inhibition of the growth of 
mumps virus in the chick embryo, ete. 
The phenomenon of nonspecific action 
of antibodies is well known and might 
well apply to the cauastion of measles 


encephalitis occurring at the time 
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when antibody production has reached 
a high level. 
tenuous theory rather than on the 
basis of pure empiricism that we have 
employed cortisone in the treatment 
of this condition. I do not 
that very much 
except that we have been somewhat 


It is upon this rather 


believe 
our series proves 
fortunate in some of the severe cases 
thus treated. 
with measles 
encephalitis indicates an expected re- 
sult of about one-third fatality, one- 
third recovery with severe sequellae, 
and one-third without 
residual damage. It is our hope that 
a variety of therapeutie methods will 
increase the final third. 

Dr. Baumann referred to the use of 
gamma globulin and might have in- 


General experience 


rec very 


cluded convalescent serum or pooled 
plasma. The acute course of measles 
may thus be modified almost up to the 
time that the rash has appeared but 
there seems to be no similar ameliora- 
tion in the course of complicating en- 
cephalitis. 

Dr. Kempe referred to the value of 
oxygen and defended a method which 
we have employed here for a long 
time. Our idea has been that in any 
severe form of encephalitis with coma, 
shallow respirations, impaired cireu- 
lation, the 
blood are at minimal levels, and when 
a wet 
taking up oxygen poorly, that 


when oxygen levels of 


and brain may be 
the 


least bit of increase in oxygen in the 


damaged 


blood level might be advantageous to 
the condition of the child and to the 
eventual As a 
fact, we have felt that the damage to 
the brain inflicted by the infectious 
process might eventually be far more 


outcome. matter of 


reparable than that occasioned by the 
that changes due 


continued anoxia: 
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be more 
cellular 
I think 


thesis is 


to 


readily 


demyelinization might 
than the 
damage of continued anoxia. 
that this 
tenable even though we lack a econ- 


repaired 


you will 


— 
agree 


trolled series to prove the point. 


The outeome in these two cases 
presented seems better than might 


have been predicted at the outset but 
1 would be the last to propose that 
this sustains the use of cortisone or, 
for that matter, of any agent which 


was employed. 


QuEstTION.—Ilas measles encephalitis 


heen reported as a complication of 
measles modified by gamma globulin? 
Dr. Suaw.—We have been look- 


ing for such eases but I believe that 


none has been reported—does anybody 


know? 

Dr. MAXINE SEHRING.—One_ such 
ease was reported by Rosenzweig and 
Klugh*® in Pediatrics of July, 1951. 
This child had been given gamma 
globulin at the time a sibling had 
measles, proceeded to develop  at- 
tenuated measles after the usual in- 


cubation period, and had a moderately 
mild encephalitis at about the proper 
interval after the primary infection. 
These authors that similar 
ease has been reported in the literature 
but that with the 


inereased agents, 


state no 
make the comment 
use of modifying 
data on this question should be ae- 
There somewhat 


cumulated. was a 


similar ease in Children’s Hospital of 
the East Bay, in which the child re- 
ceived gamma globulin to modify the 
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attack but the succeeding infection was 
moderately severe and not much modi- 
fied and was complicated with mild 
encephalopathy. 


Dr. SEHRING.—In the light of what 
Dr. Kempe has said about differences 
in complications of measles in different 
vears, would vou prefer to protect com- 
pletely with gamma globulin or by 
careful protection against exposure in 
a year during which the incidence of 
measles encephalitis was high and then 
attempt to secure modification at an- 


other season? 


Dr. Suaw.—I am sure we all wish 
we knew the answer to this question. 
I seriously considered deliberately ex- 
posing my own 6-vear-old child during 
the past epidemie and choosing my 
own time for giving gamma globulin. 
She settled the matter very neatly by 
developing severe unmodified and un- 
complicated measles from unknown ex- 


posure. 
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Psychologic Aspects of Pediatrics 


CLUTTERING 


RutH Morris Bakwin, M.D., AND Harry Bakwin, M.D. 
New York, N. Y. 


LUTTERING, by which is meant 

rapid, confused, and jumbled 
speech, though one of the commonest 
and most distinetive speech defeets, 
recognized 
often 
The peculiar speech may 


has not heen widely in 
America. It is 
stuttering. 
he associated with abnormal elumsi- 
ness and with characteristic changes in 


The defect 
persists throughout life but it can be 


hehavior and personality. 
satisfactorily controlled by proper 
treatment. 


CLINICAL CHARACTERISTICS 


The clinical characteristics of clut- 
tering are (1) the distinetive speech, 


(2) motor awkwardness, (3) changes 


in personality and behavior, (4) asso- 
ciation with other language defects, 
(5) alterations in lateral dominance, 
and (6) the family history. 

1. The speech of the stutterer is hur- 
ried, even precipitate (tachylalia), the 
words seeming to tumble over one an- 
It is confused and difficultly 
The 
sentence in several different ways be- 
Finally, having 
gotten started, he continues to mix his 


other. 
comprehensible. child starts a 


fore he can proceed. 


words and thoughts so that he ends up 
with a different idea from the one with 
which he started. Words, phrases, and 


even short sentences are repeated while 
From the Department of Pediatrics, College 
f Medicine, New York University-Bellevue 


Medical Center, and the Department of Pedi- 
Infirmary. 


New York 


itrics, 


mistaken for 
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the speaker gropes for the proper ones. 
Syllables and words are often omitted, 
in reading and writing as well as in 
speaking. The position of words is 
being inserted too 
late. In_ telling 
stories, there are often incomprehensi- 
hle repetitions and the point of the 
The clutterer has great 
difficulty in finding the right words 


contused, some 


early, others too 


story is lost. 


and he may, consequently, get panicky 
Hoarseness and stam- 
Articu- 


while talking. 
mering episodes are frequent. 
lation is slurred. Overcompensation, 
as evidenced by unusually slow and 
deliberate speech, is occasionally seen. 

Cluttering is unique among speech 
disorders in that it represents simply 
an exaggeration of the errors of speech 
made by the normal person. 

The intensity of the speech defect 
found 
speech which is simply rapid, repeti- 


varies. All degrees are from 
tious, and slightly jumbled to almost 
More- 


over, in some persons, defects in ar- 


complete ineomprehensibility. 


ticulation like slurred speech and 
faulty pronunciation are more promi- 
nent, in others defects in syntax, in 
still others word-amnesia, and so on. 
Unlike stutterers, clutterers improve 
their speech when they are careful and 
pay close attention to what they want 
to say. The confused speech is much 
less evident with strangers than under 
familiar cireumstances with family or 


friends. The clutterer can remedy his 
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defect if he makes a special effort. 
When delivering a public address he 
may speak flawlessly, often to the aston- 
contrast 


ishment of his familiars; in 


with stuttering, psychogenie factors 
play a minor role. 

The late Senator Wherry of Ne- 
braska was apparently a_ clutterer. 
According to Time (Dee. 10, 1951) his 
‘‘words came so fast that he frequently 
lost control of them. A suecession of 
‘Wherryisms’ made him the Sam Gold- 
wyn of Capitol Hill. He onee prom- 
ised another Senator ‘opple ampor- 
tunity’ to make a speech, called Ore- 
gon’s Junior Senator Wayne Morse, 
‘the distinguished Senator from Jun- 
ior.’ Other Wherryisms ‘Chief Joints 
of Staff,’ ‘bell door ringer.’ ’’ 

Probably the person best known for 
his cluttering was the Reverend W. A. 
Spooner, Warden of New College, Ox- 
ford, who had an unfortunate, or for- 
tunate, penchant for mixing his words. 
The word confusions of Spooner have 
come to be known as spoonerisms. A 
spoonerism is defined in the Ozford 
Dictionary as ‘‘an accidental trans- 
position of the initial sounds, or other 
parts, of two or more words.’’ Some 
famous spoonerisms are: 

‘The two great English poets, Kelly 
and Sheets.’’ 

‘The Lord is a shoving leopard,’’ 
instead of ‘‘The Lord is a loving 
shepherd.’’ 

To the usher at the church wedding, 
‘Sew her to a _ sheet,’’ instead of 
‘Show her to a seat.’’ 

2. Motor awkwardness or abnormal 
clumsiness (developmental apraxia) is 
frequently associated with cluttering 


as well as with other language disabil- 
The 
sometimes 

ambilevous, implying that he has two 


individual has 
referred to as being 


ities. apractic 


been 
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left hands or is equally awkward with 
both hands, in contrast to the ambi- 
dextrous person who, having two right 
hands, is regarded as being equally 
skillful with both hands. The clumsi- 
ness is evident in efforts at carrying 
out complex movements of the hand, 
foot, and body. It may he associated 
with delayed motor development, diffi- 
culty in learning to manage buttons, 
tie shoelaces, handle a spoon, and other 
tasks. 

3. Certain 
ality traits have been described as 
These 
resemble in many ways the deviations 
observed in children with cerebral 
The clutterer tends to be 
hurried, easy going, erratic, and poorly 
organized. There be distracti- 
bility, hyperactivity, impulsiveness, 
forgetfulness, untidiness, emotional in- 
stability, and ready suggestibility. 
The handwriting is poor and childish. 
By contrast the stutterer is likely to 
be overeareful and anxious, rigid and 


behavioral and person- 


characteristic of the clutterer. 


damage. 


may 


formal. 

A feature the 
clutterer is a striking ability to memo- 
rize poetry and even prose pieces. 

4. Cluttering is frequently associ- 
ated with other disorders of the lan- 
guage function, e.g., delay in begin- 


sometimes seen in 


ning to speak, reading disability, spell- 
ing disability, and so on. 

5. Alterations of lateral dominance 
are frequent in clutterers. There may 
be ambidexterity, left-handedness or 
crossed dominance, e.g., right-handed- 
ness and left-eyedness. 
usual to 
same 


6. Family history. It is 
find several clutterers in the 
family and this occurs even when the 
afflicted members of the family have 
never met, thus eliminating the possi- 
bility of imitation. In this connection 




















PSYCHOLOGIC 


Froeschels has pointed out that clut- 
tering is the most difficult type of 
speech defect to imitate. Other types 
of language disability and alterations 
in lateral dominance are also frequent 
in members of the family. 

Cluttering, like other disorders of 
the language function, is much more 
common in boys than in girls. 

A speech defect quite like clutter- 
ing oceurs in some children following 
meningitis or encephalitis. In 
eases no family history of other lan- 


these 
euage disorders or of alterations in 


lateral dominance is found. 


PATHOGENESIS 
According to Weiss cluttering is a 
constitutional anomaly of the language 
is therefore to be re- 
garded as His 
hased, principally, on the hereditary 
He looks up- 


functions and 
‘‘organie.’”’ view is 
nature of the deviation. 
on stuttering, in the majority of cases, 
as a further development of cluttering 
and therefore one finds eclutterers and 
stutterers in the same family. But 
only the cluttering is hereditary, the 
stuttering representing the reaction of 
a clutterer to an unfavorable environ- 
ment. 

Weiss points out, further, that in 
thinking 
The 
have the feeling that a thought process 
the 
The time interval 


many clutterers proceeds 


without words. patients often 


is complete before appropriate 
words are present. 
between the appearance of the impulse 
to speak and the recall of the necessary 
vords leads to the well-known repeti- 
tions and may be the origin of the 
various reactions which lead to the 
‘lutterer’s impatience. 

The early speech of children shows 
many of the characteristics of clutter- 


ng. Repetitions are frequent. Such 
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expressions as ma-ma, da-da, na-na, ta- 
ta are typical and are characteristic up 
to about 4 years of age. The repeti- 
tions are of syllables rather than of 
letter sounds (as in the stutterer) and 
are unassociated with any strain. The 
large majority outgrow their repeti- 
tious speech but a small percentage re- 
main as clutterers or stutterers or a 
combination of both. 


RELATION TO STUTTERING 

The most striking difference between 
cluttering and stuttering is that the 
clutterer improves his speech when he 
concentrates on it, indeed the defect 
may be completely overcome, while the 
stutterer’s speech becomes much worse 
when is directed to it. 
Consequently the clutterer speaks bet- 


his attention 


ter in strange surroundings where he 
is on his guard, and he has his greatest 
difficulties when he is among his fa- 
miliars and The 
true of the stutterer who becomes tense 
in the with 
worsening of his speech defect; the 


relaxed. reverse is 


presence of strangers 
stutterer is acutely conscious of his 
difficulty. Allowing the clutterer to 
try again makes his speech better, the 
stutterer’s worse. 

A number of cluttering children be- 
This 


take place when tension and anxiety 


come stutterers. is believed to 
are superimposed on the already un- 


stable speech mechanism. 
TREATMENT 
Though eluttering speech is not as 
serious a difficulty as stuttering, it 
should not be regarded merely as care- 
The child 


needs to be helped to overcome his 


less or indistinct speech. 


confusion. 
Treatment is easier the earlier it is 
begun, It consists of training for self- 
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control and precision in speech and in 
social behavior. Overattention to the 
physiologie repetitions of early speech 
should, however, be avoided since it 
may lead to parental preoccupation 
with the child’s speech and fixation of 
the repetitions. Specifie points in 
treatment are the following: 

1. Helping the child to concentrate 
on the details of speech and to say 
every word carefully. 

2. Teachine the child to read every 
letter and not permitting substitution 


hy association. This is best done by 


the reading of nonsense syllables or 


hy reading through a small opening 
which permits visualization of only 
one letter at a time. Later this can 
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be changed to permit visualization of 
one syllable or word at a time. 

3. Having the child enunciate each 
word while writing tends to slow 
speech and call attention to detail. 
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Comments on Current Literature 


ERYTHEMA NODOSUM IN CHILDREN 


HILE erythema nodosum is a 
clinical manifestation that is 
well known to pediatricians, the true 
significanee of this skin rash has not 
heen clear. In a recent comprehen- 
sive review, Dr. S. A. Doxiadis (Uni- 
versity of Sheffield, England) dis- 
cusses the salient features of ervthema 
nodosum in children, and sueceeds in 
clarifying, particularly in his sum- 
mary paragraphs, a number of the 
confusing and perplexing aspects of 
the condition. This review which ap- 
pears in the December, 1951, issue of 
Wedicine,' is the first complete review 
of erythema nodosum to appear since 
1928.7 
On the basis of his own observa- 
tions of 100 children with erythema 
nodosum, Doxiadis gives the follow- 
ing description as characteristic of 
the skin rash. ‘‘The typical lesion at 
the beginning is bright red, raised, 
shiny and of an irregular round or 
oval shape. The size of the lesion 
varies from 1 em. to 5 em. in diameter. 
It is indurated and tender on palpa- 
tion. Within 1-3 days the red areas 
hecome stabilised, the lesions lose 
their shiny appearance, they are less 
raised and the tenderness subsides. 
Then on palpation, instead of the 
diffuse induration of the first days, a 
more localised subcutaneous nodule 
‘an be felt. ... The bright red color 
‘hanges within 4-10 days to dark red 
ind then to purple and blue. .. . The 
total duration of one lesion rarely 
exceeds 2 weeks, if the residual 
rownish discoloration or subeuta- 
ieous swelling is not ineluded.’’ The 
uthor points out that the lesions of 
rythema nodosum are found c¢on- 
‘istently on the anterior surface of 


he legs, both being involved as a 
ule, but not necessarily simulta- 
eously. While characteristic lesions 
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may occur on the posterior aspect of 
the lower leg and on the lateral aspect 
of the thigh, these locations are con- 
sidered unusual. The extensor sur- 
face of the arm and forearm is second 
in frequency after the lower limbs. 
Involvement of other portions of the 
body is rare. 

In addition to the characteristic 
skin manifestations, elevation in hody 
temperature usually occurs some time 
during the clinical course of the skin 
rash. Sore throat frequently pre- 
cedes the eruption, and a history of 
joint pains and occasional joint swell- 
ings associated with erythema nodosum 
is not uncommon. Lymphadenopathy, 
particularly in the cervieal and supra- 
clavieular regions, has been reported 
in a number of children. 

Extensive laboratory studies have 
been carried out on patients suffering 
from this condition. Coneerning the 


blood picture nething characteristic 
has been encountered, with the ex- 
ception that in practically al] the 


cases studied, the red cell sedimenta- 
tion rate was elevated significantly. 
The very marked female preponder- 
anee which has been reported after 
puberty does not seem to be as strik- 
ing in the pediatric age group, al- 
though on the basis of the statistics 
available, Doxiadis coneluded _ that 
even in childhood a higher incidence 
of erythema nodosum does occur in 
females. 

While the patient with erythema 
nodosum usually shows rather dra- 
matie findings, easily recognized elin- 
ically, the significance of such a skin 
rash from the standpoint of the 
etiological factors involved has _ pre- 
sented serious problems in diagnosis, 
particularly since the diagnoses to be 
considered have serious implications 
so far as therapy and prognosis are 


- 
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concerned. There appears to be no 
question that a relationship 
exists between erythema nodosum and 
infeetion. However, the nature of 
this relationship, the type of infee- 
tion, and the prognostic import of the 
skin rash have not been defined 
clearly. 

In years past the role of tubereu- 
the etiology of erythema 
nodosum was stressed, and, at one 
time, all cases of erythema nodosum 
were thought to associated with 
tuberculous infection. Although it 
is now clear that erythema nodosum 
may associated with infections 
other than tuberculosis, it is evident 
that a larger proportion of children 
with erythema nodosum does have 
tuberculosis, than do other children 
of the same age. The occurrence of 
erythema nodosoum has been related 
also to the presence of infeetion with 
heta-hemolytie streptococcus. The 
clinical observations reported have 


close 


losis in 


he 


he 


been supported by laboratory studies 
which point to a definite relationship 


hetween beta-hemolytie streptococcus 
infection and the oceurrence of the 
skin rash. In this connection it is in- 
teresting to note the feeling of the 
author that erythema nodosum and 
rheumatic fever may both occur as the 
result of given streptococeal infections, 
and that they may therefure be co- 
incident without erythema nodosum 
being a manifestation of rheumatic 
fever. This view is not in accord with 
that of some authors who consider 
erythema nodosum a manifestation of 
acute rheumatic fever. 

The oceurrence of what appears to 
be typical erythema nodosum in eases 
of coecidioidomyecosis (infection with 
the fungus, Coccidioides immitis), has 
served to emphasize the relationship 
between another type of infection and 
the presence of skin manifestations 
which may be characteristic of the 
classical clinieal pieture of erythema 
nodosum. Observations on the con- 
version of ecoccidioidin tests from nega- 
tive to positive during the clinical 
course of coecidioidomycosis, the isola- 
tion of fungi from the patient with 
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this disease, correlated with the skin 
manifestations, have served to clarify 
in a rather unique way some of the 
basie features of the erythema nodosum 
skin rash. 

At the close of the section on etiol- 
ogy the author attempts to evaluate 
the importance of the specific in- 
fections responsible for erythema 
nodosum, including possible virus in- 
fections, but fails to find confirmation 
of any true specificity in the reeorded 
clinical impressions. Wisely he sum- 
marizes the section by stating that 
this condition represents a nonspecific 
syndrome occurring during the active 
stage of various infections, and that 
the relative importance of the specific 
infection differs from country to 
country. In Europe and_ South 
America the commonest infection as- 
sociated with erythema nodosum 
seems to be tuberculous, in North 
America that with beta-hemolytic 
streptococcus, and in certain re- 
stricted areas in the United States, 
coecidioidomycosis. This conclusion 
tends to support the conception, 
stated frequently in the past, that the 
skin manifestations which echaracter- 
ize erythema nodosum, may be 
brought about by any generalized in 
feetion. 

In a section devoted to the patho- 
genesis of erythema nodosum, Doxiadis 
gives an excellent summary of what 
is known econeerning this confusing 
subject. He emphasizes the fact that 
the histologie picture of the lesions in 
erythema nodosum appears to be the 
same, whatever the causative agent 
From a eareful study of published re- 
ports, the author points out that 
while tubercle bacilli have been 
demonstrated in the lesions. of 
erythema nodosum in a few cases 
which were associated with tubercu 
lous infection, there is no unequivoca 
report of the presence of beta-hemo 
lytie streptococci or C. immitis in the 
lesions of patients with erythem: 
nodosum where the condition was 
associated with infections due to thes¢ 
organisms. Yet in all three conditions 
the lesions characterizing the erythe 














COMMENTS ON 


na nodosum appear to present an 
identical pathogenesis. Thus it seems 
reasonable to Doxiadis that a state 
of hypersensitivity is responsible for 
the development of the skin lesions, 
and not the presence of the infectious 
He makes the interest- 


agent locally. 
ing point that there is a marked 


similarity between a positive intra- 
dermal tubereulin reaction and a 
lesion characteristic of erythema 
nodosum, an observation which lends 
support to the conception that the 
skin lesion in erythema nodosum is 
developed on a hypersensitivity basis. 

The pathogenesis of the skin lesion 
is described in considerable detail by 
the author and is well illustrated by 
photomicrographs of pathological ma- 
terial. In the first few days the lesion 
presents a histologic picture of acute 
inflammation with hyperemia, edema, 
and infiltration of polymorphonuclear 
leukocytes, which may be marked but 
never leads to suppuration. Later 
these initial signs of acute inflamma- 
tion subside and fibrinoid degenera- 
tion of the collagenous connective 
tissue makes its appearance. Finally, 
nonspecific chronic granulomatous 
foci appear. In some sections of the 
lesions giant cells of the foreign-body 
type may be seen; these oceur in 
young lesions of three days’ duration 
and also in older lesions, as long as 
two months later. The granuloma- 
tous nodules are of particular interest, 
having a rather characteristic appear- 
ance in the various stages of their de- 
velopment. These nodules which 
appear very early in the inflammatory 
process consist of closely aggregated 
mononuclear cells, probably histio- 
cytes, proliferated locally, the oval 
nuclei of which are disposed radially 
around a central cleft. These granu- 
omatous nodules oceur singly, or in 
groups, in close association with fat 
obules, or in swollen fibrous septa. 
In early lesions, as of twelve hours’ 
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duration, many polymorphonuclear 
leukocytes accompany the proliferat- 
ing histiocytes. As the lesions pro- 
gress the clefts are more marked. <A 
high-power study of a four-day-old 
lesion reveals well-developed nodules 
and characteristic clefts with many 
histiocytes arranged radially around 
the axial clefts. In none of these 
lesions have bacteria been deseribed. 
This exhaustive review covering an 
interesting and important subject in 
pediatrics is a welcome one, especially 
since there has been considerable con- 
fusion concerning the significance of 
erythema nodosum. While non- 
specific in nature, this skin rash of 
characteristic appearanee has been 
associated with serious diseases such 
as tuberculosis, streptococeal infee- 
tions, rheumatic fever, and coecidioido- 
mycosis, and its presence should focus 
attention on these diagnostie possibili- 
ties. The most satisfactory inter- 
pretation seems to be that erythema 
nodosum can occur in any infectious 
disease, the cutaneous manifestations 
being, in all probability, on the basis 
of hypersensitivity. The relationship 
between provocation and the develop- 
ment of erythema nodosum is of in- 
terest in connection with sulfonamide 
therapy; sulfathiazole, particularly, 
has been shown to be a potent pro- 
voeative agent in bringing about this 
skin manifestation in a patient who 
is suffering from tuberculous infee- 
tion, or infection with hemolytic 
streptococci, and who has the capacity 
to react in this manner. 
Russet J. BLATTNER. 
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News and Notes 


Dr. Charles U. Lowe of the University 
of Minnesota has been appointed professor 
Buffalo 


Lowe will be in 


of pediatrics at the University of 
Medicine. Dr. 


charge of the laboratories at the Children’s 


School of 
Hospital. 
The first 


Metabolism was published in January. It 
Dr. Samuel Soskin of Chicago, 


issue of a new special journal 


is edited by 
and will be published bimonthly by Grune 
MeQuarrie is a 


member of the Editorial Board. 


& Stratton. Dr. Irvine 


Among the grants recently made by the 
National Foundation for Infantile Paralysis 
for virus research were $26,525 to the Chil- 
Boston, Dr. John F. End 


Research 


Hospital, 


dren s 


ers; $86.300 to the Children’s 
Foundation, Cincinnati, Dr. Albert B. Sabin, 
and $17,710 to Stanford 
Franciseo, Dr. John A. 


of S10,.000) was 


University, San 
Anderson. A grant 
made to the Academy of 
Pediatries to increase the number of skilled 


professional workers. 


\ Summer Camp for Diabetic Children 
will be opened for the fourth season under 
the auspices of The Chicago Diabetes Asso 
from July 1 to 22, 1952, at 
Lake Wis. In 


regular personnel of the 


ciation, Ine., 
Holiday Home, 
addition to the 


Geneva, 
camp, there will be a staff of dietitians and 
resident physicians, trained in the care of 
diabetie children, furnished by The Chicago 


Diabetes Association, Bovs and girls, aged 
S to I4 
Inquiries as to applications and fees should 
Unit, 


Dearborn St., 


vears, inclusive, will be accepted. 


be addressed to Service Chicago 


Diabetes Association, 110 8. 


Chieago 3, Il. 


\ two-week Postgraduate Course in Gen- 
eral Pediatrics, Burnham Memorial Hospital 


for Children, Massachusetts General Hos 


pital, Boston, under the auspices of the 


Harvard Medical School and direction of 
Dr. Allan M. Butler, professor of pediatrics, 
June 9 through 21, 1952. Clinies providing 


a broad review of pediatrics emphasizing 
the new advances will be given daily from 
9:00 A.M. to 4:30 P.M. by selected authorities 
from the Pediatric and Specialty Services 
of the Massachusetts General Hospital, the 
Ophthalmological and Otolaryngological Serv 
the Massachusetts Eye and Ear In 
Medical Center 


information 


ices of 
firmary and the Children’s 
Boston. For 


further write: 


Assistant Dean, Courses for Graduates, Har 
vard Medical School, 25 Shattuck St., Bos 


ton, Mass. 
The University of Minnesota will present 
April 21 to 23 


The course will be presented at the 


a course in Pediatrics on 
1952. 
Center for Continuation Study and is intende 
specializing — in 


primarily for physicians 


pediatrics. Emphasis will be placed on in 
fectious diseases as they occur in pediatric 


John M. 
department of pediatrics, University of Cali 


practice. Dr. Adams, professor 


fornia, Los Angeles, formerly a member of 
the department of pediatrics at the Universit) 
visiting faculty 


of Minnesota, will be the 


member for the course. Dr. Adams will als 
deliver the annual Clarence M. Jackson le 
Beta Pi Medica 
of ‘* Respirator) 


ture sponsored by the Phi 
Fraternity on the subject 
Diseases—Changing Concepts.’’ 

The 28th Annual Meeting of the Alabama 
State Pediatric Society will be dedicated to 
Dr. Alfred A. Walker, called = the 
Father of Pediatrics in the State of Alabama 
The meeting will be 
Ala., on April 16, 
speakers will be Dr. Francis F. Schwentke! 
William A. Reilly. Dr. 
Kennedy, of Birmingham, Ala., will give the 
address of Tribute to Dr. Walker. Pediatri 
Walker’s friends are cordially 


who is 


held in Montgomery, 
1952. The scientific 


and Dr. Hughes 


cians and Dr. 


invited to attend this meeting. 


Book Reviews 


Symptomatologie 
Prof. 


Differentialdiagnostische 
von Krankheiten des Kindesalters. 
Dr W 1951, 


Thieme Verlag (Grune and Stratton, New 


Catel, Stuttgart, Georg 


York agents for U. S. A.), 640 


Price DM 69. 


pages 


There is nothing quite comparable in 


English in plan or in scope to this text o1 











BOOK REVIEWS 


lifferential diagnosis of the diseases of child- 
a 
The 


thirty-six 


00d based on symptomatology. sub- 


ects discussed are divided into 


hapters. The first three, for example, dis- 
euss the conditions in which there is a failure 
if normal growth (Minderwuchs) such as 
‘retinism, the chondrodystrophies, and celiac 
infantilism. Other chapters present a dis- 


cussion of the conditions presenting such 


symptoms or findings as hypertension and 
hypotension, cardiac arrythmias, anemia, cer 
vical adenitis, vomiting, abdominal pain, paral 
ysis, and convulsions. There is a certain un- 
evenness in the discussions, and the relative 
importance of the conditions discussed is de- 
cidedly ‘‘geographie’’ at times. Thus under 
the anemias a brief paragraph on sickle-cell 
anemia concludes with the statement that the 
disease is without practical importance. An- 
other insularity in the text is that practically 
given German 


no references are except to 


medical literature. For example, although 


Mediterranean anemia or thalassemia is dis 
ussed under the term ‘‘Cooley’s anemia,’’ 
there is no reference to Cooley’s publications 
in the bibliography attached to the chapters 
on anemia. 

Despite these shortcomings, the hook con- 
tains a vast amount of material which should 
he of considerable help in a pediatric de- 
partmental library as a book of reference for 
the staff and house officers, The chapters on 


alterations in growth, and particularly the 
chapters discussing differential diagnosis on 
symptoms relating to diseases of the nervous 
system, are in the opinion of the reviewer the 


The book 


printed and contains many good illustrations 


est in the text. is excellently 
and numerous tables relating to differential 


diagnosis, 


Topographische Ausdeutung der Bronchien 
im Réntgenbild mit Beriicksichtigung der 
neuzeitlichen Nomenklatur. 
Stuttgart, 1951, 


77 illustrations. 


Claus Esser, 
Georg Thieme, 152 pages, 


Price DM 35. 


This book presents the results of an ana 


tomical-roentgen correlation study of bron 
hial anatomy as demonstrated by bronchog 
raphy and laminagraphy. Although no orig 


nal work is ineluded, the author does pre 
sent an excellent compendium of the existing 
The 
f the material under separate headings for 
The 
all the terminology for the same 
different 


iterature on the subject. arrangement 
each bronehus makes for easy reference. 
listing of 
authors is 


rronchus as used by 
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extremely helpful to anyone trying to cor 
relate the confusion of nomenclature in the 
literature. The author uses the terminology 
for the segmental bronchi, 

this 


which, 


of Boyden 
The chief 


in the illustrations, 


virtue of publication lies 
except for the 
negative 


disadvantage of being prints, are 


of excellent technical quality. They nicely 
demonstrate anatomical detail and constitute 
anatomical 


a roentgen counterpart to the 


studies of Boyden, Brock, and Jackson and 


Huber. To radiologists, thoracic surgeons, 
and anyone interested in bronchial anatomy 
this book is recommended. Those who do 


not read German fluently can still obtain 
most of the meat of this book by carefully 
scrutinizing the illustrations. SEAMAN, 
Tonsil and Allied Problems. 

son, M.D., F.A.C.S., New 


Maemillan Co., 432 pages. 


Roy H. Parkin 
York, 1951, The 
Price $12.00. 
Parkinson presents a book containing metic 
detail of 
pathology, physiology, and 
The 


many very excellent illustrations of the anat 


ulous the embryology, anatomy, 


surgery of the 


tonsil. anatomical discussion and the 


omy of the tonsil and associated structures 


make it a very desirable text for the student 
and a pleasurable review for the otolaryn 
gologist as well as the general practitioner. 
The embryological development and the his 
tology of the tonsil are thoroughly covered in 
un interesting A clear and concise 
of the 


volving the tonsil is presented. 


way. 
coverage pathological processes in 
Technique of 
tonsillectomy is presented simply with more 
excellent illustrations, and postoperative com 
The book will 
interest to all who deal with the 


HANSEL. 


plications are fully discussed. 
be of great 


tonsils and their problems. 


Modern Medication of the Ear, Nose and 
Throat. Noah D. Fabricant, M.D., M.S., 
New York, 1951, Grune & Stratton, 245 
pages. 

This effort to 


simple form the treatment of various phases 


represents an present in 


of otolaryngologie conditions and results in a 
handbook for which the general practitioner 
much use. A simple concise dis 


will have 


cussion of various common otolaryngologic 
conditions is presented along with a few sug 
It is felt that 


oversimplification detracts somewhat from the 


gested forms of therapy. 
author’s original aim; however, in this period 
of increased therapeusis in the field of oto 
laryngology it will be found to be a useful 


book by many. HANSEL. 





Editor’s Column 


PEDIATRICIANS AND 
MALPRACTICE 


HILE actions for malpractice 

are far less likely to be brought 
against pediatricians than against 
their surgical colleagues, the fact that 
they are dealing with minors from 
the legal standpoint creates certain 
definite responsibilities and liabilities. 
Malpractice suits have become much 
more frequent in recent years. In 
1950-1951 


period, 205 new malpractice actions 


during a twelve-month 
against physicians were instituted in 
New York State. 

The law requires that a physician 
must possess and exercise the knowl- 
edge and skill which is commonly 
possessed and exercised by other 
reputable practitioners in his field, in 
the community in which he lives. In 
the case of pediatricians (or other 
specialists) this would presume a re- 
sponsibility which would be in excess 
of that of the general practitioner, in 
the medical care of children. The law 
also. implies that experimentation 
may be considered as malpractice 
under certain circumstances. It is 
probably unwise to create the im- 
pression in the parents’ minds that 
you are trying out a new procedure 
or a new drug. 

When the pediatrician once accepts 
the care of a given case, he is respon- 
sible for the completion of that case, 
whether or not he desires to continue. 
He is legally permitted to withdraw 


from the case only after due notice is 


viven to the family, and only if there 
is a reasonable certainty that ade- 
quate medical care will be otherwise 
obtained. The family has the privi- 
lege of discharging the physician at 
any time that they so desire, but for 
his protection it would be wise to 
have this understanding — verified 
either in writing or by witnesses, 
should such a procedure take place 
in the course of a potentially danger- 
ous illness. 

For all operative procedures, and 
for diagnostie procedures which are 
even remotely attended by a risk, the 
pediatrician should always have the 
If the 


parents are not available for some 


parents’ consent in writing. 


reason, such as their absence from 
town, consent should be obtained from 
the closest available relative. If no 
relative is available, even in an emer 
geney, or a_ lifesaving situation, 
medical consultation and agreement 
on the necessity of immediate opera- 
tive interference should be obtained. 

When a child is brought to you 
with a history of injury and signs 
which could in any way suggest a 
fracture or dislocation, you can only 
be fully protected from a malpractice: 
standpoint if you have the part 
examined by x-ray. Pediatricians 
are cautioned against relying upot 
fluoroscopic examinations in such 
cases. 

The question of tetanus antitoxin 


poses a problem. There are man) 
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titoxin, as routinely 


plished by the routine 


stanees in the treatment 
It is probable that the 





anaphylaetie shock. 


The insurance earriers can easily 
prove that a large number of 
practice suits originate directly 
result of a eareless remark 


carelessness on the part 





e of his contemporaries. 


R. A, Hiacons. 
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ivsicians who believe that tetanus 
used 
ecidents, is of questionable necessity 
r even value. It is probable, how- 
ever, that in most localities it would 
considered proper by the majority 
of physicians. This imposes 
risk when the individual physician 
neglects to administer it in 
case without the written agreement of 
the parents. The avoidance of this 
problem is simple and can be aceom- 


munization of all children 
tetanus toxoid before the age at which 
they are likely to be injured. 
regard to other immunization proce- 
dures and the treatment of acute dis- 
ease by specific immunological agents, 
the same principles would 
(aution should be given with regard 
to the use of foreign protein sub- 


would be liable if he did not exercise 
reasonable care in an effort to prevent 


part of one doctor implying or stating 


loctor. In this respect, pediatricians 
should be very careful what they say 
o the parents with regard 
andling of the case by the general 
vractitioner before the pediatrician 
ees the child. Remember 
damning by faint praise’’ frequently 
more dangerous than outright dis- 
pproval. It is our belief 
ivsician ever gained by derogatory 
plications regarding the status of 


CEREBRAL PALSY 


ANY of the great causes of death 
among infants and_ children 
have been or are being rapidly con- 
quered, and few indeed are the in- 
fants and children born today who 
need die in early life. It is obvious 
that more attention needs to be de- 
voted to the incapacitating rather 
than killing diseases, so that children 
may grow up to be strong, healthy 
citizens, mentally and psychologically 
normal, and not handicapped by phys- 
ical ailments. Among the larger 
groups of children with ineapacitat- 
ing disorders are those with cerebral 
palsy, sometimes in association with 
convulsive disorders and mental re- 
tardation. A very conservative es- 
timate would be that at least one out 
of every 150 children has an ineapaci- 
tating neurological] handicap consist- 
ing of cerebral palsy, either singly or 
in combination with a convulsive dis- 
order or mental retardation. Can we 
with the resources available make 
these patients into useful citizens? It 
is only with increasing interest among 
the medical and allied professions in 
the problems of handicapped children 
that progress will come, first in a bet- 
ter understanding of the disorders, 
later in development of better meth- 
ods of prevention and treatment. 
The Research Council of United 
Cerebral Palsy Associations under 
chairmanship of Dr. Sidney Farber is 
conducting a series of symposiums to 
review various phases of the problem 
of cerebral palsy. Manuscripts pre- 
sented at the second research sympo- 
sium held in Philadelphia on Nov. 2, 
1951, appear in this and two subse- 
quent issues in THE JOURNAL OF PEDI- 
atrics. The first of these papers by 
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Dr. Anderson reviews obstetrical fae- 
tors in cerebral palsy. The second, by 
Dr. Hughes, discusses the electroen- 
cephalographic follow-up of children 
with birth injuries. The third paper, 
by Dr. Palmer, deals with speech dis- 
orders and speech training in children 
with cerebral injuries. The rest of 
the symposium is devoted to a sum- 
mary of those directions deemed im- 
portant in research. An interesting 
contribution in this field is that of Dr. 
Hicks on the effect of radiation of the 
mother and administration of drugs to 
the mother in the produetion of de- 
formities in the fetus in experiments 
with animals. Dr. Hicks received the 
Max Weinstein Award of the United 
Cerebral Palsy Association for the out- 
standing contribution of 1951 in fun- 
damental research toward a better un- 
derstanding of cerebral injuries. 

Very few cases of cerebral palsy are 
due to hereditary causes. This is for- 
tunate, since hereditary defects in the 
brain cannot, with our present know!l- 
While there can 
be no doubt that adverse conditions of 


edge, be prevented. 


oxygen supply, nutriment, and infee- 
tion in the mother may injure the de- 
veloping brain of the unborn infant, 
the proportion of injuries due to 
these things, in relation to the total 
number of defects due to other causes, 
appears small. Furthermore, we do 
not at this time know how to prevent 
developmental defects. Injury to the 
fully formed brain may oceur before 
birth, but 
groups of handicaps in children are 
due to injury or anoxia during the 
This is important be- 


numerically the largest 


birth process. 
cause here much ean be done in pre- 


OF PEDIATRICS 


Indeed the work of many 
investigators indicates that birth in- 
juries are singularly the second most 


vention. 


important cause of mental defect and 
probably the first cause of cerebral 
palsy. The contribution of Rh incom- 
patibility between mother and child 
has recently come into prominence as 
a cause of retardation and 
cerebral palsy in infants. Despite our 
treatment, many of 


mental 


best efforts in 
these infants suffer severe and _ per- 
Post- 


natal accidents, injuries, or infections 


manent damage to the brain. 


contribute a sizable number of cases 
of cerebral palsy. Of all of these 
causes, only injury at birth and post- 
natal factors are controllable in other 
than the exceptional case. Thus any 
sizable reduction in the incidence of 
cerebral palsy must be obtained by 
the attack on these two factors—birth 
injury and postnatal injury and in- 
fection. But while attempts are being 
made to prevent cerebral palsy, thus 
diminishing the numbers of these pa- 
tients, are the existing facilities for 
the treatment of cerebral palsy satis- 

Cerebral palsy cannot be 
However, more could be done 
palsy 


factory? 
cured. 


for the person with cerebral 


if more knowledge were available 
concerning causation, prevention, 


early recognition, and treatment, and 
if better techniques were developed 
for speech, physical and occupational 
therapy—goals that appear to be at- 
tainable through research. Another 
research symposium soon to be held 
will attempt ‘‘an objective appraisal 
of the present method of treatment of 
cerebral palsy.”’ 


C. F. McK. 
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